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PREFACE. 


Emerson defines Commerce as the taking of things from 
where they are plentiful to where they are needed, and it has 
been well said that the degree of civilization enjoyed by a 
nation may be measured by the character of its transportation 
facilities. Everywhere throughout the confines of the Roman 
Empire can be found in the remains of the well-constructed an- 
cient roads illustration of the value placed by the Roman 
rulers on adequate transportation facihties. Further, the low 
grades upon which these roads were constructed, often at great 
cost, showed that, even at that day, the economics of trans- 
portation was given careful study. ^ * 

With the advent of steam as a motive power. He gr^th of 
commerce has been so great that the unit cost of transportation 
has become more and more a matter of transcendent commer- 
cial importance, until to-day, in the United States, there is 
hardly a single inhabitant upon whom a material change in 
transportation costs would not react with very noticeable force. 

During the early days of the railroads, the entire problem 
of their possible usefulness, being new, was given consideration 
from a broad standpoint and by men of great ability, so that 
the writings of Stevenson, De Pambour, Lardner, Ellett, Fink 
and others contain primary economic truths which are of great 
interest and value at the present day. After the first period 
of analysis came, in the history of railway operating methods, 
a period of management by application of direct personal 
leadership in the solution of problems as they arose. 

The railroads were small, the traffic was not dense and the 
official in charge headed his forces in much the same manner 
as King Henry of Navarre at the celebrated battle of Ivry. 

But gradually the railroads grew the details increased in 
number, and with this growth came a difference in the methods 
of handling railway affairs. Departments w'ere created, sub- 
divided, and again subdivided; officers found that they must 
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have more and more elaborate reports to guide them, the day 
of the specialist arrived 

The result has been the collection everywhere of great masses 
of data, more or less available, in regard to current operations. 
Gradually, by a process of evolution, certain operating prac- 
tices grew up, and, of late 3"ears, there has been much investiga- 
tion of the principles underhung these practices. The science 
of transportation is once more being taken up — at almost the 
point where it was left many years ago by the founders of rail- 
way transportation — and is being rapidly developed by many 
minds, the vanous associations of men interested in special 
fields of railway work exerting great influence upon this de- 
velopment. 

But with this rapid development along special lines it has 
become more anc more difficult to obtain a true perspective. 
The department officer too often works for the advantage of 
the department alone, losing sight of the broader interest of 
the stgckhc^er; and the young man entering upon a railroad 
career finds ?t difficult, if not impossible, to obtain any very 
clear view of the relation of his work to that of other depart- 
ments. 

The object of the author has been to bring into view the 
general outline of the mechanism of railway operation as it is 
carried on to-day and to develop the principles which have 
governed in producing the form this mechanism has assumed 
and those which underlie its economic use. While the amount 
of detail in connection with railway operation is very great, 
the attempt has been made to afford sufficient clues to the 
various ramifications of the subject to make it possible for 
the student having access to such detail to study matters with 
reference to their relation to the subject as a whole. He thus 
avoids being confined to the narrow view he is too frequently 
obliged to take. 

Little claim is made for originality, but, on the contrary, 
many subjects are treated by selecting from the working in- 
structions, forms, etc., of the most important of the railway 
systems now in operation. In other cases such data have 
been carefully abstracted so as to cause the salient features to 
stand out with clearness, unimportant matters having been 
eliminated. This method of treatment makes it difficult to give 
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due credit to the various sources of information, but this has 
been done in the text where possible. Among others the re- 
ports of the Pennsylvania System, the Rock Island System, 
the Burlington System, the American Railway Association and 
the U. S. Government have been largely drawn upon for in- 
formation. 


December 1, 1907o 


M. L. B. 
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PART I. 

ORGANIZATION. 

Wherever large bodies of men are engaged in any enterprise 
organization is a matter of supreme importance. What is to 
be the relation of each individual to those about him? What 
are to be the extent and limitations of their duties and authorities ? 
On the answer to these questions depends much of the future 
success or failure of the enterprise. A clear understanding of 
the principles imderlying thorough organization is, therefore, 
desirable. 

First: What are the objects of organization? 

Second: What tend to advance or to retard the accomplish- 
ment of these objects? 

An individual, %o accomplish greatly, must first have clearly 
in mind that which he desires to accomplish ; next, he must wisely 
determine on the method he will use; and lastly, he must consis- 
tently and persistently prosecute it to the end. If he works on 
one plan for a time, then changes to another, only to again and 
again change — even though to adopt a better plan — ^he will pros- 
per little. 

With the substitution of the organization for the individual 
a number of new difficulties arise. The individual suffers only 
from his own lack of understanding, or judgment, or energy, or, 
decision ; but, when more than one person is concerned, there are 
the added dangers of misimderstandings, of diversity of opinion, 
of diversity of interests, of insubordination and intrigue. The 
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organization cannot prevent these things, but it can greatly 
encourage or limit them. Human nature must be kept fully in 
mind, as the secret of successful organization is to so arrange that 
the imits composing it shall act as one person, while utilizing to the 
utmost the Icnowledge and experience of all. 

Here are some of the rules that should be observed: 

1. Provide a supreme authority at all points where action 
must be taken. 

The absence of such authority leads to indecision, jealousy, 
mediocre methods brought about by compromise, and to general 
disorder. Divided authority means evasion of responsibility. 

2. Carefully and fully outline the authority and responsibility 
of each position. 

Uncertain bo-pidaries of authority lead to, conflict. and to 
absence of co-operation. 

3. ‘ Make the duties of the various positions conform to the 
capabilities of those occupying them. 

In some cases, it may be best to accomplish this by changing 
the occupants ; in other cases it may be necessary to change the 
organization. The change should be made, one way or the other, 
whenever necessary to bring about such conformity. This ques- 
tion frequently arises in connection with the standing of experts 
in special branches of work. A man who is an expert as a mech- 
anical or civil engineer may be entirely without executive ability 
and could not be safely placed in charge of a department, yet he 
might make an excellent adviser to the executive in charge. 

4. Avoid as far as possible making any person subordinate to 
two or more others, especially in regard to matters at all closely 
related. 

This is a frequent source of trouble. The difficulty of outlining 
sharply the authority of each is often great, and the tendency 
to exceed authority under such conditions is not always resisted. 
Consequent friction, ill feeling and unsatisfactory performance 
result. 

5. Place the disciplinary authority in the same hands as the 
responsibility. 

While the appeal to fear is not an appeal to that which is high- 
est and noblest in man, the ability to appeal to it makes more 
effective the appeal to the man’s better nature, his sense of justice, 
his ambition, or his pride in his work. 
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6. So distribute the burden of administration as to avoid 
unequal loading of the different officers. 

A man who is overloaded with work and responsibility becomes 
irritable, and his judgment is imbalanced. He gives untrue 
weights to different occurrences ; he has not the time to properly 
study and digest his problems. On the other hand, the under- 
loaded man becomes indolent, his faculties lose their keenness, 
and he deteriorates mentally and physically. 

Further, it is unjust to judge men on the basis of results 
obtained, as compared with those obtained by others acting under 
different conditions. 

7. There should be no positions which do not admit of ready 
promotion therefrom. Otherwise the occupants of these positions 
lose interest in their work, become narrow and of diminishing 
value. 

-^he question of centralization of authority is one deserving 
of careful consideration in any organization. There are two 
extremes. If the local officials are entirely unrestricted in their 
actions, the interest of the system as a whole is lost to view, and 
harmony of action becomes impossible. If, on the other hand, 
all power of initiative is placed in the hands of a central authority, 
he is so flooded with detail as to cause great delay, and, through 
inability to study local conditions, general rules are applied to 
special cases, with such entire absence of elasticity as to cause 
great loss. Further, emergencies cannot be coped with, and a 
disastrous breakdown of the system is sure, sooner or later, to 
occur. 

The Committee appointed by the British Secretary of State 
for War to consider the decentralization of the war-office business 
— ^resulting from the breakdown of that Department in the Boer 
war — gathered some interestmg data and opinions bearing on 
the subject. Certain of these are abstracted below: 

Examples op Extreme Centralization in Matters op Administra- 
tion. 

The military control exercised from headquarters is carried to minute 
details . . . it is not possible for even the Field-Marshal commanding 
in Ireland to transfer a single man of the artillery in his co m mand from 
one battery to another without reference to headquarters. . 

“ In India, War-Office sanction has to be secured before a horse can 
be cast, and, until a few weeks ago, a horse could not even be clipped 
without the authority of the Quartermaster-GeneraJ.** (Testimony of 
Field-Marshal Lord Roberts.) 
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Tendency Toward Centralization. 

“ I shotild say the work of a great railway system tends in the direction 
of centralization rather than the delegation of powers to ofhcers . . . 
In the passenger department the District Supermtendent has power 
to settle claims tip to £2, in the goods department up to £10; 
over that amount they are sent to Euston and submitted to the claims 
committee. . . . Q. Am I right in supposing that you combine at 
Euston all administrative, executive, audit, treasury and control work 
under practically one roof? Yes. Q. And, therefore, enormous central- 
ization is not only possible, but, so far from interfering with the work, 
it accelerates it^ That is, I think, our experience. Q. The fact being 
that on a railway line the most rapid communication is possible both by 
means of the telegraph and the telephone ? Yes, we have our own tele- 
graph service, and we know instantly when anything is wanted.” (Tes- 
timony of Lord Stalbridge.) 

“ Q. Has the tendency of the War-Office been toward centralization? 
Very much toward centralization, but, from time to time, when a change 
takes place in the personnel of the office, different views are held by 
different officers, and one generally finds, in regard to one who takes up 
new work, that there is a tendency toward centralization; in some offices 
there is a desire to control the work very much more than was done by 
their predecessors.’! (Testimony of Sir Ralph H. Knox.) 

Discretion of General Officers: How Far Advisable. 

“ General officers commanding should not, on principle, be given 
power to deviate from any system which it is essential for efficiency to 
keep on uniform lines throughout the army, nor to alter establishments 
of personnel or material without War-Office approval. It is here that 
the particular, as opposed to the general, viewpoint comes in, and the 
more able and go-ahead the officers, the more likely they would be to 
launch out in so-called improvements, involving heavy expenditures of 
money, which, from a wider and more general aspect, could not be ap- 
proved. If they can show that general efficiency would be so advanced 
as to justify expenditure on their proposals, the military chiefs would 
undoubtedly press for it so as to overcome the dead weight of the treas- 
ury opposition, which so often demands economy at any price, instead 
of economy with efficiency. But not seldom hasty and ill-considered 
schemes regarding establishments have been proposed by General Officers 
commanding, on the plea of increased economy and efficiency, which, 
when examined, have proved to be wasteful and extravagant, without 
increasing efficiency.’! 

“ As regards expenditure to meet difficulties, it depends very much 
on the individual, because I think all men can be divided into two classes : 
one man, whenever a difficulty arises, thinks he can get over it best by 
spending money, especially if it b<e other people’s money; the other man 
win consider whether, by rearrangement and a little better administration, 
the difficulty cannot be met in another way, W^here the man is of one 
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class, he will cost you money; but the other man will save you money 
and do you a very much better service. I have no doubt that among 
Generals you will find these two classes, as you will among other men.’! 
(Sir Ralph H. Knox.) 

Necessity and Value op Individual Responsibility. 

” As regards the expenditure of money, it would, in the opinion of your 
committee, be preferable to face the certainty of occasional mistakes, 
rather than, by a machine-like system of this character, to destroy the 
sense of responsibility and check aU inducement to economy. . . 
(Recommendations of Committee.) 

“ We select good men and pay them well, and we expect their best 
services, which we probably get. , . . They do develop wonderfully 
under a sense of power and responsibility and the chance of showing 
that there is something in them. Q. Your experience then, shows, I 
presume, that the secret of obtaining an efficient discharge of these 
duties is to give responsibility? You cannot do without it. Q, What 
would be the youngest age of an officer controlling an expenditure of 
£25,000 annually? About thirty . . . there is more harm done for 
want of courage, where men never make up their minds to do anything, 
than from the assumption of responsibility. . . . Men rise when re- 
sponsibility is placed upon them, and they seldom rise without it.’’ (Tes- 
timony of Mr. T. H. Ismay, chairman of several steamship companies 
and director of the London & Northwestern Railway.) 

Checking of Results. 

“ If you set to work for all time to revise everything, because some 
years ago a mistake occurred in a particular instance, then you will 
continually be accumulating work, because certain mistakes are bound 
to occur. In every other condition of life you must allow for error, and 
any principle of continual check and revision to avoid insignificant mis- 
takes must inevitably lead to accumulation of work.’! (Testimony of 
Maj.-Gen. J. F. Maurice.) 

“ Q. What is the result of this comphcated system of audit? A. I 
think myself that an examination of that kind is not sufficient for secur- 
ing immunity from frauds, and there ought to be properly a system of 
local inspection. This system has been introduced in comparatively 
recent years, and surprise inspections are really the only method of 
maintaining a moral influence over the persons entrusted with the money, 
to prevent them from using the cash in their hands for improper pur- 
poses. ... I think that an mdependent examination should be made 
by the department; otherwise there is no security that the regulations 
are being administered from the point of view of those who instituted 
them, or that the paymaster has paid the money for which he claims 
credit.’! (Testimony of Sir Ralph H. Knox.) 

Value op Inspections. 

“It is by inspection, and not by returns and reports, that a general 
officer’s administration of his command can be best judged , . . your 
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committee hold that a large number of returns and reports may usefully 
be abolished . . . the abolition of one of them alone, relating to the 
emplo)unent of civil practitioners, will save 1,500 letters in a year. (Com- 
mittee’s Recommendations.) Q. What check is kept by the War Office 
on the condition of clothing in each regiment^ They have a constant 
inspection; there is a quarterly inspection by the intendent officers.” 
(Lieut.-Col. John Reeves ) 

” There is control by inspection to a great extent. In the traffic 
department we have some of the best and smartest young fellows pos- 
sible. First of all they learn a certain amoimt of office work, and they 
are sent out to see how things are gomg.” (Testimony of Lord Stalbndge) 

Personal Communication Preferable to Correspondence. 

“ I think we ought to work more by word of mouth and not be always 
writing backwards and forward to one another, but this is very difficult 
at present, as our offices are distant about half a mile . . . the great 
fault of this office is the writing backwards and forwards; we do not 
speak together sufficiently. Q. You think the less written and more 
personal communication the better? Yes.” (Testimony of Gen. Sir 
Evelyn Wood.) 

“ Q. It has struck me, in hearing your evidence and the evidence of 
Lord Stalbndge, that the essence of the system of the London & North- 
western Railway is to avoid to the utmost correspondence and the 
writing of letters by bringing into personal contact the boards and the 
responsible people outside of the office, is that not the case^ A. Yes. 
There is nothing more injurious in the conduct of a great undertaking 
than to have a number of matters remaining over, with correspondence in 
connection with them. Letters written from dictation often do not con- 
vey what is meant, and that leads to misunderstandings.” (Testimony 
of Mr. T. H. Ismay.) 

” Q. Is there a very great deal of correspondence between yourself 
and the districts about repairs? Very much more than there need be; 
it takes me two hours every day of my life, on the average, for signing 
letters on various subjects. . . . It is easy to point out the faults of 
the present system and to suggest simple solutions, but I always regard 
a simple solution with suspicion.” (Testimony of the Rt. Hon. Sir R, H 
Butler.) 

“ The bill of the service stationery has reached an amount equal to 
the cost of a bngade of infantry.” (Testimony of Maj.-Gen. Sir W. F. 
Butler.) 

The business of a Railway Company divides itself naturally 
into several Grand Departments, having quite clear lines of de- 
markation. They are: 

1. Legal. — ^Legal advice and protection. 

2. Traffic. — Soliciting of business and adopting rates. 

S. Treasury. — Custody of fxmds. 
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4. Accounting and Auditing. — ^Record and scrutiny of tran- 
sactions. 

5. Operating. — Manufacture of transportation. 

6. Maintenance. — Repair and care of the transportation 
machine. 

7. Betterment. — Improvement and enlargement of the ma- 
chine. 

Some of these Departments are frequently combined, as the 
Accounting, Auditing, and Treasury. Others are frequently 
subdivided, as the Maintenance, into Maintenance of Way, 
Maintenance of Structures, Mamtenance of Equipment (cars 
and engines). 

On a railroad of sav three himdr^d the head of each of 

these departments is able to keep in close touch with practically 
all of its details by personal inspection, and the general organiza- 
tion might be somewhat as in Diagram No. 1. 
y With the increase in the magnitude of railway properties, it 
has become impossible for any one man to keep sufficiently in 
touch with the details of any of these departments to be able, 
unaided, to properly administer it, and the proper line of sub- 
division has become a matter for senous consideration. 

Two radically different modes of subdivision have been worked 
out, and are generally known as the Divisional and the Depart- 
mental, respectively. 

The Divisional system is arranged on the basis of territorial 
subdivision of the property as a whole, giving to each territory 
a more-or-less complete organization under a single officer. 

The Departmental system, on the contrary, operates on the 
basis of territorially subdividing each department, placing an 
officer in charge of each subdivision, and making him directly 
responsible to the head of that Department. 

In actual practice, the Divisional system is never used in its 
theoretically complete form, partly from motives of economy, 
partly because the work of the different departments requires 
varying degrees of familiarity with local conditions, partly because 
it is not always possible to sharply separate the work of the var- 
ious departments, and for other reasons of local or general 
character. 

The effect of attempting to apply a purely divisional organiza- 
tion is shown by the following diagram (No. 2), in which each 
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division executive is supplied with the full staff of a Chief 
Executive, as shown in diagram No. 1. 


DIAGRAM No. 2. 

Ideal Divisional Organization for a 1200-Mile Railroad. 


Chief 

Executive 

(President) 

Division A 
Executive 
(Manager) 

1 

Staff 

of 

Executive 
Div. A 

Legal — Counsel. 

Traffic — Frt. & Pass. Agent 
Treasury — Secretary & Treas 
Auditing — Auditor. 

Operating — Superintendent . 
Maintenance of Way — Engr. M, 
of Way. 

Maintenance of Equipment — 
Supt of Equipment. 
Construction — Chief Engineer 


Division B 
Executive 
(Manager) 

Staff of 
Executive 
Div. B 

Same as for A 


Division C — Same as for A and B. 


Division D — Same as for A, 

B, and C. 


Not only does this necessitate the providing of Division Staff- 
Officers who are entirely unnecessary, such as a Division Treas- 
urer, but it will be evident, on examination of the diagram, 
that the character of the staff of the Chief Executive has been 
entirely changed, and that, instead of having a staff of experts, 
he has reporting to him a staff of Division Executives, who may 
or may not be experts in any of the various Departments, while, 
reporting to the Division Executives are experts in the work of 
all of the different departments. In practice this condition has 
brought about the necessity for adding to the staff of the 
Chief Executive a staff of experts in advisory capacity. The 
relation of these experts to the Division experts immediately 
becomes a source of difficulty. 

With the Departmental organization, this difficulty disappears, 
only to be replaced by another. There is a certain amount of 
work on any division that cannot be performed entirely by one 
Department, but requires the cooperation of several. For ex- 
ample, the Transportation Department has charge of train and 
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engine crews while en route, yet the Machinery Department (or 
Maintenance of Equipment Department, as it is more properly 
termed) is interested m the engine crew, at least in so far as its 
care and proper use of the machine is concerned. If the heads 
of the departments do not act in harmony, it isunuch farther up 
the line to a common superior than in the case of the Divisional 
organization, and, consequently, the chance of investigating 
into and removing the cause of discord is more remote. ; Further, 
the Divisonal organization probably tends to develop a more 
broadly trained man for the higher positions than does the De- 
partmental system, as the man under the Divisional organization 


DIAGRAM No. 3. 


Ideal Departmental Organization for a' 1200-Milb Railroad. 


Chief 

Executive 

(President) 


Legal — General Counsel. 

Div. A — Counsel. 

“ -B— “ ; 

- C— “ i 

“ D—- “ 

Traffic — General Freight and 
Passenger Agent. 

Div A — Frt. & Pass. Agt. 

“ B— “ 

“ C-— “ 

“ D— “ 

Treasury — Secretary and 
Treasurer. 

No local staff needed. 

Auditing — General Auditor. 

Div. A & B — Traveling Aud. 

C — 

- D — 

Operating — Genl. Manager. 

Div. A — Superintendent. 

“ B— 

.. c— 

“ D— 

Maintenance of Way — Engr. 
M. of Way. 

Div. A — Division Engr. 

“ B— 

“ C & D— “ 

Maintenance of Equipment — 
Supt. of Machinery. 

Div. A — Master Mechanic. 

“B, C&D “ 

Construction — Chief Engr. 

No local staff needed 
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is brought, in the lower grades, quite closely in touch with depart- 
ments other than that in which he happens to be. Local recom- 
mendations for improvements and other matters affecting more 
than one department are also apt to be from a broader point of 
view in the case of the Divisional organization. 

The effect of carrying the Departmental organization through 
all of the Departments is shown by Diagram No. 3. 

In actual practice the Divisional organization is almost entirely 
confined to the organization of the Operating Department, which 
includes the Transportation, Maintenance of Way, and Mainte- 
nance of Equipment Departments. 

If we compare the purely Divisional organization, as shown by 
diagram No. 2, with diagram No. 4, representing the 1899 organ- 
ization of the Pennsylvania Railroad — the exponent of the 
Divisional organization — several points become apparent. 

1. The Legal, Treasury, Accounting, and Traffic Departments 
are operated practically on the Departmental basis. 

2. The Operating, Maintenance, and Betterment Departments 
are on a Divisional basis, the General Manager, the General Super- 
intendent, and the Division Superintendent being the Executive 
Officers in charge of the District, the Grand-Division, and the 
Division, respectively, the Vice-President having much the same 
authority as the General Manager. 

3. Each of these officers is provided with a corps of technical 
assistants, all, with the exception of those of the Division Superin- 
tendent, having semi-advisory positions. For example, the 
organization quotes the following officers: 


Chief of Motive Power . 

General Superintendent of Motive 
Power . 

Superintendent of Motive Power: 

Master Mechanic: 

Chief Engineer. 

Engineer Maintenance of Way: 
Principal Assistant Engineer: 

Assistant Engineer* 


Reports to the Vice-President. 

Reports to the General Manager. 

Reports to the General Superin- 

tendent. 

Reports to the Division Superin- 

tendent. 

Reports to the Vice-President 

Reports to the General Manager. 

Reports to the General Superin- 

tendent. 

Reports to the Division Superin- 

tendent. 


The duties of the Chief of Motive Power and of the General 
Superintendent of Motive Power follow, and indicate the char- 




































Chief of Motive Power. 

The Chief of Motive Power shall, under the direction of the second 
Vice-President, have general supervision of the Motive Power Depart- 
ment, so far as may be necessary to preserve the standards and systems 
of the Company and insure adherence thereto. All plans for locomotives, 
rolhng and floating equipment shall be submitted to him by the General 
Manager for approval as standard. 

He shall keep himself informed as to the condition and capacity of 
the shops and other facilities for the proper maintenance of the equip- 
ment of the Company, and make to the General Manager for his informa- 
tion such reports and suggestions in connection therewith as in his 
judgment may be necessary. 

He shall confer with the Purchasing Agent in reference to the pur- 
chase of tools, machinery, material, and supplies for use in the Motive 
Power Department, and shall be kept generally informed by him in regard 
to the stock thereof on hand at the various points, etc. 

General Superintendent of Motive Power. 

The General Superintendent of Motive Power shall, under direction 
of the General Manager, have the direct supervision and control of the 
Motive Power Department in so far as may be necessary to insure the 
efficiency of the equipment and adherence to the standards and systems 
of the Company. He shall furnish the Superintendents of Motive Power 
with copies of all standard drawings, and shall give them such instructions 
as may be required to insure uniformity in the construction and repair 
of all the Company’s rolling and floating equipment and machinery. He 
shall keep a complete record of the numbers and condition of all the loco- 
motives, cars, floating equipment, and machinery owned by the Company, 
whether upon its own road or upon hnes leased or otherwise controlled; 
and to enable him to do so, the General Superintendents of the respective 
divisions shall make to him such reports as he may require. He shah 
have charge of all tests and experiments, and when made on the Hne, 
the instructions therefor shall be issued through the General Superin- 
tendents. In the performance of these general duties he shall visit the 
various division shops from time to time, and shall make such suggestions 
to the respective General Superintendents as he may deem necessary for 
the efficiency and economy of the service. 

In general, it may be said that the choice of the Departmental 
or of the Divisional organization is, in practice, merely a question 
of the point at which the Departmental organization is ended and 
the Divisional system is begim. No one will question that a 
territory of the size of that usually in charge of a section foreman 
must be dealt with departmentally. It would be absurd to con- 
sider placing one man over all departments in this little district. 
But, as we deal with greater and greater territories, we finally 
come to one whose magnitude makes it necessary to bring several 
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of the departments under a common authority, in order to insure 
haimony of operation in the common interest. At this point the 
Divisional organization appears on the scene. Many executives 
seem to regard a territory of abou t ^.QO Q miles as nearly the limit 
of successftii departmental operation, and that, having arrived 
at properties of this size, it is best to operate them practically 
independently, merely securing harmony of general policy as 
between such units. 

Proposed Organization. 

In order to illustrate still further the relations between the 
different parts of th^ailroad organization and the duties of the 
various officers, the following diagram (No. 5) showing a proposed 
organization for a 6,000-mile system of railroad is offered as pro- 
viding a compromise between the Divisional and the Depart- 
mental organizations of the Operatmg Department, as possess- 
ing a number of the advantages of each, and as eliminating some 
of the disadvantages by bringing together the heads of the three 
operating departments — Maintenance of Way, Maintenance of 
Equipment, and Transportation — on each Division under the 
control of the Division Superintendent, the avoidance of con- 
siderable discord being so secured , also, the control of the policy of 
the road is placed in the hands of an expert in each Department, 
the General Superintendent, on whom falls the execution of the 
work, reporting to each of the three heads of Departments. 

It may be said, in conclusion, that, without regard to the type 
of organization, probably the best safeguard against discord is 
the vigilance of the officer in control. He should be continually 
on the lookout for friction between Departments, and it should 
be his constant effort to promote personal good feeling between 
the heads of these departments ; he should be especially careful 
to avoid anything in the nature of favoritism. 



DIAGRAM No. 5 — ^Proposed Organization for a 6,000-Mile Railroad System. 
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BY-LAWS AND ORGANIZATION* 

FOR CONDUCTING THE BUSINESS OP THE 

NORTH AND SOUTH RAILROAD COMPANY. 


Adopted by the Board of Directors, 
10th January, 1904. 

Office of the Secretary. 

1st January, 1904. 


Officers elected 
by Board 


BY-LAWS. 

SECTION I. 

The officers to be elected by the Board of Directors shall be 


A President, 

Four Vice-Presidents, 
A vSecretary, 

A Treasurer. 


SECTION n. 

General Office General Office of the Company shall be in Eastville, 

and shall be kept open every day except Sundays and legal 
holidays, unless otherwise ordered by the Board or the President. 

The Meeting of the Board for Organization shall be held at 
the General Office, on the day following the Annual Election 
of Directors by the stockholders. 

Stated Meetings of the Board shall be held at the General 
Office on the second and fourth Wednesdays of each month, 
at such hour as may from time to time be designated by the President. 
In the event of either of such days being a legal holiday, the meeting shall 
be held on the day following not a legal holiday. 

Specif Meet- Special Meetings shall be called by the Secretary, by direc- 
iDgs tion of the President whenever he may deem it necessary, or 

at the written request of any three members of the Board. 
Five members shall constitute a quorum for the transac- 


Oi^fanization 

Meeting 

Board. 


Stated Meet- 
ings Board. 
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SECTION IV. 


Standing Com- There shall be appointed annually by the President at the 
mittees. meeting of the Board for organization, or as soon as may 
be thereafter, the following Standing Committees, namely. Finance, 
Road, Real Estate, Incidental Business, Supplies, and Insurance, each 
Committee to consist of such number of members as the Board may 
from time to time designate, and to make report to the Board on all 
matters requiring its action, at each stated meeting. 

Finance Com- The Finance Committee shall meet on the Tuesdays im- 
mittee. mediately preceding the stated meetings of the Board. 

It shall have supervision of the finances of the Company, and shall, 
under the direction of the Board, cause the funds of the Company to be 
applied or invested through the proper channel^ agreeably to the pro- 
visions of the Charter and the By-Laws. 

All applications of freight shippers for accommodation in the settle- 
ment of freight charges, shall be referred by the Treasurer to this Com- 
mittee for approval. 

It shall have the supervision of the books of the Treasurer, the Stock 
Ledger and the Stock Transfer Book, and Stock Register. 

Road Commit- The Road Committee shall meet on the Mondays immedi- 
ately preceding the stated meetings of the Board. 

It shall have supervision of all matters connected with transportation, 
and with the construction and management of the roads and appurte- 
nances. 


The Real Estate Committee shall meet on the Fridays 
immediately preceding the stated meetings of the Board. 
It shall have supervision of the real estate of the Company. 


Real Estate 
Committee. 


Committee on Committee on Incidental Business shall meet on the 

Incidental. Tuesdays immediately preceding the stated meetmgs of the 

It shall be the duty of this Committee to examine and approve all bills 
of the General Expense accoimt of the General Office, after which they 
shall be approved for voucher by the Secretary 

All additions and alterations in the General Office, and all purchases 
of furniture and fixtures therefor, shall first be approved by this Committee, 
upon requisition made through the Secretary, and it shall have general 
charge of the employees necessary for the care and operation thereof; and 
to it may be referred all matters not within the jurisdiction of the other 
Standing Committees, 

Committee on The Committee on Supplies shall meet on the Monday im- 
Supplies. mediately preceding the second Wednesday of each month. 

It shall have general supervision of the purchase of all materials and 
supplies for the use of the Company. 

Insurance Com- The Insurance Committee shall meet on the Fridays im- 
nuttee. mediately preceding the stated meetings of the Board. 

It shall have the supervision, direction and management of all business 
relating to fire, manne, and other insurance, of the requisite inspections for 
"Drotection against these risks nnrl nf fVie T-nsiircin<^A Ti'iinr! 
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■^President exdf- q^hQ President shall be ex officio a member of all Coni-^ 
member of 

all Committees, mittees. 

Vice-Presidents ^ Vice- President, when attending any meeting of a Com- 
^r^fCom- mittee, shall sx officw act as a member thereof, 
mittees President alone shall have the power, at any time, to 

refer current business to appropriate Committees, for their 
Committees, consideration and report to the Board 

Appointment All Committees shall be appointed by the President, unless 
ofcSmmittees otherwise ordered by the Board. 

Reports of Reports of Committees to the Board shall be signed by the 

Committees to 

Boaixl Chairman or Acting Chairman. 


Appointment 
of Committeei 


SECTION V, 


Elections for 
Officers 


Vacancies in 
Board. 


All elections for officers shall be by ballot, unless by unani- 
mous consent, when the vote may be taken v^va voce 
Any vacancies that may occur in the Board, from any 
cause whatever, shall be filled by the Board in the manner 


provided for in Section V of the Act of Incorporation. 


SECTION VI. 

No member of the Board shall, on behalf of this Company, 
estedmcon- negotiate any contract or arrangement for work or materials 
Smp^y. for the use and benefit of this Company, to be done or fur- 

nished by any company or partnership in which he may have an interest, 
nor shall he be entitled to vote on the acceptance or approval of any pur- 
chase or contract in which he is mterested 

Officers, agents No officer, agent, c»r employee of the Company shall be con- 
SaB?o?i^n- oemed directly or indirectly in any contract, arrangement, or 
^iigag^oient for doing work or furnishing materials to the 
Company. Company, or be connected with any other company, person, 
or firm engaged m the transportation of persons or property over its 
lines, or be interested m any manner whatsoever in any business done 
with the Company when transacted by others over its lines. 

Reat^ionsas No money shall be advanced, nor shall any financial ob- 
financial ob- ugation or contract for advancing money to any individual 
iigatKJtt company, or for leasing, operating, constructing or other- 

wise controlling any road of any other Company, be entered into, unless 
the laatter shall have been first brought to the attention of the Board, 
when it shall be discussed and laid over until the next meeting, (unless by 
Ajjpror^c^ unanimous consent), and become valid only by receiving 
advances approval of a majority of the whole Board. 

President shall present to the Board at the earliest 
tel. practicable date a report, showing the receipts and expenses 

of the Company and of leased or auxiliary hnes for each month, accom- 
paaifed with such suggestions for improvements and additions to the road 
and property, as he may deem necessary. 
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SECTION' vn. 

The Order of Business shall be as follows • 

Order of busi- 1. The minutes shall be read and considered as approved if 
there is no motion to correct them. 

2. Reports of Committees. 

3. Report of the President. 

4. Reports of other Officers of the Company. 

5. Miscellaneous Communications. 

6. Unfinished Business. 

7. New Business. 

SECTION vin. 

Annu^ Meet- The Annual Meeting of the Stockholders shall be held on 
holders the second Tuesday of March in every year, in the city of 
Eastville, at such time and place as the President or Board may des- 
AnntialElec- igriate, the Annual Election of Directors by the stock- 
reSora. holders shall be held two weeks thereafter at the General 

Office of the Company, between the hours of ten o’clock a.m. and six 
o’clock p.m., as required by the Charter of the Company. 

SECTION IX. 

Certificates of Certificates of Stock shall be issued to the stockholders and 
Stock transfers of the same shall be made when required The cer- 

tificates shall be signed by the President, or one of the Vice-Presidents, 
or by such other officer as the President may designate with the approval 
of the Board, or, in his absence, by such ofiicer as the Board may appoint, 
and also by the Treasurer or Assistant Treasurer, the Registrar of Stock, 
and the Transfer Clerk, and shall be authenticated by the Seal of the 
Company, duly attested by the Secretary or Assistant Secretary. 

Duplicate certi- Any person or persons applying for a certificate of stock to 
ficates of Stock issued in lieu of one alleged to be lost or destroyed, shall 
advertise the same in one or more newspapers in Eastville, twice a week 
for four weeks, and non-residents of Eastville shall, in addition thereto, 
advertise in four successive numbers of a newspaper published at or near 
to their residence, giving the number and date of the certificate lost, and 
the number of shares it represents. Such person or persons shall then 
make application to the Secretary, describing the certificate by its number, 
date, and amount, and stating in detail the time, place, and manner of 
the loss, verified by oath or affirmation, and accompanied by a copy of 
the advertisements relating thereto, whereupon the Board may, if the 
evidence be satisfactory, direct the issue of a new certificate, of the same 
tenor with the one alleged to be lost or destroyed, therein specifying that 
it is in lieu thereof Before such duplicate shall issue, .the -party applvmg 
/ Bonds of ■<^ptLfiimish a>} iond of indemnity, with satisfactory security, 
I Indemnity in at least double the amount of the par value of the shares 
I represented by the certificate, against any loss or damage that may arise 
from the issmng of a new certificate. 



SECTION X. 

No alteration or amendment shall be made in these By- 
Ame^di^ts, I-aws unless presented at a stated meeting, and considered 
orSusp^ion ^nd adopted at a subsequent stated meeting by a majority 
° of the whole Board, but any By-Law may be suspended by 

the consent of not less than two-thirds of the whole Board, excepting 
those sections which embody the requirements of the law; 
time”o£M^t- and changes in the times of stated meetings of the Board 

mgs of Board <-,£ Committees maybe made by resolution duly 

or Committees. _ . . 

passed at any Board meeting. 

That the duties, powers and responsibilities of the officers and employees 
of the North and South Railroad Company may be defined and fully 
understood, the Board of Directors have adopted the following Qrgani - 
zaXh^for conductmg the business of the Company * 

Distribution of administration of the Company’s business shall be dis- 

admimstrative tnbuted among the following Departments, with such other 
agencies for special objects as the Board may from time to 
time establish 

General Office, 

Treasury, 

Accounting, 

Freight, 

Passenger, 

Operating, 

Construction, 

Purchasing, 

Real Estate, 

Legal, 

•insurance. 

-^ests. 


GENERAL OFFICE DEPARTMENT. 

President, 

The President shall have general supervision and direction 
of all departments of the Company’s service, and be assisted 
in tf^ performance of his executive duties by the Vice-Presidents. 

He shall have charge of the seal of the Company. 

First Vice-President, 

The First Vice-President shall have special supervision of 
the Treasury and Accounting Departments. He shall keep 
himself ^nerally informed of the receipts and disbursements of the 
Trea^iry Treasury, and shall have general supervision of the financial 
matters of the corporations in which this Company may 
* . have a pecuniary interest. 

With the approval of the President, he shaU appoint a ComptroUer, 


Seal ol Com- 
pany. 


DtOks. 
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and shall authorize additions to the clerical force in the Secretary’s, 
Treasury and Accounting Departments when necessary. He may 
at any time direct the discharge of any officer or employees therein, if, 
in his judgment, the interests of the Company require it. 

Executive shall, under the direction of the President, attend gen- 

business of erally to the executive business of the Company; assist him 
in all matters relating to the railroads in which this Com- 
pany may have an interest, and perform such other duties as the President 
or the Board may assign to him. 

In the absence of the President he shall act as President. 

Second Vice-President. 

The Second Vice-President shall have special supervision of the legal 
Department. 

He shall authorize additions to the forces in the Legal Department and, 
with the approval of the President, shall appoint a General Counsel. 

He shall keep himself infonned of the character and progress of legal 
proceedings and of claims by or against the Company, or m which it is 
interested. 

He shall have prepared opinions on any subject that may be referred to 
him by the President or the Board, and shall perform such other duties 
as may be assigned to him. 

In the absence of the President and First Vice-President he shall act 
as President. 

Third Vice-President. 

The Third Vice-President shall have in charge the procurement and 
development of traffic for and upon the lines of the Company 

He shall have special supervision of the Freight and Passenger Depart- 
ments, and all the operations of those departments shall be subject to his 
approval, or that of the President. 

He shall have special charge of those relations with competing com- 
panies and connecting lines that may be associated with the performance 
of his duties 

He shall authorize additions to the clerical force in those departments, 
when necessary, and may at any time direct the discharge of any officer 
or employee therein, if, in his judgment, the interest of the Company 
require it. 

He shall assist the President in other matters relating to the railroads 
owned, operated or controlled by the Company, and perform such other 
duties as the President or the Board may assign to him 

With the approval of the President, he shall appoint a General Passen- 
ger Agent, a General Baggage Agent, and a Manager of Freight Traffic. 

In the absence of the President and of the First and Second Vice- 
Presidents, he shall act as President. 

Fourth Vice President. 

The Fourth Vice-President shall have supervision and direction of the 
Operating, Purchasmg, Real Estate, Insurance, and Construction De- 
partments. 
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He shall exercise especial stipervision over the disbursements of the 
Operating Department and make, from time to time, such recommenda- 
tions in regard to betterments tending to produce greater economy of 
operation and maintenance, and on other subjects, as may, in his judg- 
ment, be to the interests of the Company. 

He shall submit to the President for his approval all plans, estimates 
and contracts for construction work. 

He shall, when necessary, authorize additions to the forces of the depart- 
ments under his charge and shall, with the approval of the President, 
appoint a General Manager, Engmeer of Branch Lines, a Purchasing Agent, 
a Real Estate Agent, and an Insurance Agent 

Appointments of Station Agents, Conductors, and other Employees 
of the operating departments required to give bonds for the faithful 
performance of their duties, shall be submit ced to the President for con- 
firmation of the Board at the meeting following such appointment U nless 
disapproved by the Board such appointment shall stand confirmed, and 
a proper record shall be made thereof by the Secretary. 

He shall assist the President in other matters relating to railroads owned, 
operated or controlled by the company, and perform such other duties 
as the President or the Board may assign to him. 

In the absence of the President and of the First, Second and Third 
Vice-Presidents, he shall act as President. 

Assistant to the President. 

Duties, There shall be an Assistant to the President, who shall 

perform such general duties as may from time to time be as- 
signed to him by the President. 

Secretary. 

The Secretary shall keep a record of the proceedings of the Board, 
give notice of all stated and special meetings to the members, and, when 
required, attend the meetings of standing or special committees, and keep 
a record of their proceedings. 

He shall notify the Comptroller of all action taken by the Board, or 
any of its Committees, affecting the sales and purchases of securities, and 
of the execution of all contracts, agreements, leases, or other papers 
providing for the payment of moneys to or disbursements by the Company 

All transfers of stock of the Company, and all books showing the owner- 
ship thereof, except the stock registers, shall be under his charge. 

He shall sign the certificates of stock of the Company. 

He shall approve for voucher all bills of the General Expense Account, 
ccamected with the General Office Department, when examined and ap- 
I^Tived by the Committee on Incidental Business, and shall approve for 
voucher all bills chargeable to General Expense Account, originating m 
the various departments, after being certified to by the heads of the re- 
spective departments, and shall sign and certify the correctness of the 
General Expense Check Rolls for the General Office Department, and shall 
afeo all General Expense Check Rolls for Pay RoU. 
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He shall have the custody* of the originals of all contracts and agree- 
ments authorized by the Board, including patent licenses, and of other 
valuable papers of the Company, and, when directed by the President or 
a Vice-President, s^ll have leases, contracts, and agreements running for 
a term of years^/printed in pamphlet form for distribution to the proper 
officers. """ ' 

He shall give twenty days’ notice by newspaper advertisement of the 
Annual Meeting and Annual Election, and ten days’ notice of other 
gei^ral or special meetings of the stockholders — as required by Section — 
of the Act of Incorporation — and perform such other duties as the Presi- 
dent or Board may assign to him 

He shall have charge of the General Office Building; of the necessary 
repairs thereto; of the heating and lighting thereof; and of all employees 
necessary for the proper care and operation of the General Office. All 
repairs and alterations in, and purchases for, the General Office shall 
be made under his direction 

He shall appoint, with the approval of the First Vice-President, all 
officers in his department, and shall have authority, to appoint all neces- 
sary employees therein. 

Transfer Clerk 

The Transfer Clerk shall, under the direction of the Secretary, have 
charge of transfers of stock and of the books showing its ownership. He 
shall prepare for use of the Treasurer the dividend list, to be properly 
certified by the Secretary; and also, for use at the annual or other meetings, 
lists of the stockholders who, under the charter of the Company, are en- 
titled to vote at the same. 

Registrar of Stock. 

The Registrar of Stock shall, under the direction of the First Vice- 
President, be responsible for the proper registration of the certificates of 
stock of the Company. After transfers thereof have been made, he 
shall cancel the old certificates and sign, as Registrar, all new certificates 
issued in lieu thereof 

In the absence of the Registrar of Stock the First Vice-President, or 
the President, shall designate the person to act for him. 

TREASURY DEPARTMENT. 

Under the Supervision of the First Vice-President. 

Treasurer. 

The Treasurer shall, under the direction of the First Vice-President, 
be the custodian of all the money and securities of the Company. He 
shall keep the First Vice-President, the President, and the Board fully 
advised on all matters connected therewith, and shall see that the financial 
needs of the Company are provided for in due season. He shall keep a 
set of books containing the accounts of the Company, showing the dis- 
position of all its funds that may pass through his hands, and keep said 



funds in the name of the Company in such banks or places of deposit as 
the Board may from time to time designate. He shall annually, as early 
in February as practicable, furnish the President with a complete state- 
ment of his accounts for the preceding year, and at such other times as the 
First Vice-President, the President, Finance Committee or the Board, 
may direct. 

The Treasurer shall furnish to the Comptroller a daily statement of all 
his receipts and disbursements, together with the vouchers to verify the 
same, in order that the Comptroller may have proper entries made in a 
general sec of books kept in his office, and certify to the correctness of the 
Treasurer’s accounts. The trial balance taken from the General Ledger 
in each office shall be compared at the end of each month. The Treasurer 
shall report to the Finance Committee, at each of its stated meetings, for 
the information of the President and the Board, his receipts and disburse- 
ments since his last report, and his balance. 

He shall sign the certificates of stock of the Company. 

All checks or drafts issued by the Treasurer shall be signed by him, and 
shall be countersigned by the Cashier, or they may be countersigned by 
the Treasurer, or signed or countersigned by such other person as the 
President or Board may designate. 

Approval and Treasurer is authorized to make payment on vouchers 

payment of prepared by the Accounting Department, approved by the 
Comptroller, or such person m the Accounting Department 
as the President of the Board may designate to sign for the Comptroller, 
and certified by the Auditor of Disbursements, the Assistant Auditor of 
Disbursements, or such person as the President or the Board may desig- 
nate to certify for the Auditor of Disbursements, as having been examined 
and registered. 

Approval and Treasurer shall also make payments on Orders for 

of Overcharges on Freight, when properly signed and approved 
} for payment by the Comptroller, Assistant Comptroller, or 

person designated as above to sign for the Comptroller; on Orders of the 
Superintendent of the Insurance Fund, when countersigned by the Chair- 
man of the Insurance Committee, and approved by a Vice-President; 
on Orders on accoimt of Equipment Service, when signed by the Comp- 
troller, or person designated as above to sign for the Comptroller; on 
Orders for Redemption of Tickets, when signed by the General Passenger 
Agent, Assistant General Passenger Agent, or such person as the Presi- 
dent or Board may designate to sign for the General Passenger Agent; 
on Pay-Roll Checks, and on Orders for settlement of Traffic Balances! 
when signed by the Comptroller, the proper Auditor, or such person as the 
Pre^deat or Board may designate to sign for such Auditor. 

DisbtirsesBeiits Disbursements for interest on bonds and dividends on 
stock when due, shay be made by the Treasurer, and he 
shall make special expenditures only when authorized by a 
Vice-Fresident, the President, or the Board, 
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The Treasurer shall have the authority, and it is hereby 
wuchers^and Upon hini,to receipt for the Company all vouchers 

indorsing of drawn in its favor, and to indorse for the Company all drafts 
checks or checks drawn or indorsed to its order. 

The Treasurer shall have charge of and be responsible for 
officers, issuing and enforcement of all necessary instructions to 
and^DthS-^asto agents, conductors, ticket receivers, and collectors 

remittances. 3,s to the time, manner, and place of making their remittances. 
Credit pnvi- All apphcations of freight shippers for accommodation in 
the settlement of freight charges must be made direct to him, 
and he shall refer the same to the Finance Committee for action, and when 
such apphcations have been approved by the Committee, the Treasurer 
shall instruct agents in regard thereto and notify the Accounting Depart- 
ment. 


y^ureties on Bonds given by shippers, or any other parties, to protect 

-^bonds for credit the Company in extending credit, shall have as surety, an in- 
pnvileges ^ ® ’ 

corporated surety company, or two or more individuals; or 

the party obtaining credit shall deposit with the Treasurer stocks or mort- 
gage bonds, approved by the Finance Committee, not less in value than 
the amoimt of the bond so to be given. 

Pre araton fonn of such bonds and the security therefor shall 

and custody of be subject to the approval of the General Solicitor and of 
^^pnvilegS' Finance Committee, and when approved by that Commit- 
tee shall be sent to the Treasurer for record and safe custody. 
Such bonds shall not be released nor surrendered to the shipper or other 
party in interest until after full payment of all claims arising thereunder, 
nor until authorized by the Finance Committee. 

The Treasurer shall give bond, with such corporate surety 
and in such sum as may be approved by the Board, for the 
faithful performance of all his duties, as provided for in Section — of the 
Act of Incorporation. 

He shall perform such other duties as may be assigned to him by the 
First Vice-President, the President, or the Board. 

Appointment shall appoint, With the approval of the First Vice- 

of officers and President, all officers in his department, and shall have 
employees. authority, to appoint all necessary employees therein. 

The Treasurer shall be assisted by 
A Cashier, 

A Registrar of Bonds, 

and such other assistants as in the judgment of the President may be 
necessary. 

Cashier- 


Bond of. 


The Cashier shall, under the direction of the Treasurer, pay vouchers, 
checks, and other obhgations when properly certified; shall coimtersign 
checks issued by the Treasurer, and perform such other duties as may be 
assigned to him by the Treasurer, the First Vice-President, the President, 
or the Board. 

He shall give bond with such corporate surety, and in such sum as may 
be approved by the Board. ■** 



Registrar of Bonds. 

The Registrar of Bonds shall, under the direction of the Treasurer, have 
charge of and be responsible for the proper transfer and registration of the 
registered bonds of the Company. 

In the absence of the Registrar of Bonds, the First Vice-President, or 
the President, shall designate the person to act for him. 


ACCOOTTIRG DEPARTMENT. 

Under the Supervision of the First Vice-President. 

Comptroller. 

Duties. Comptroller shall, under the direction of the First 

Vice-President, have charge of all the books and accounts of 
the Company relating to its receipts and disbursements, and shall main- 
tain and enforce the system for keeping the same. 

A record of all of the Company revenues and of all disbursements of the 
Company's money, made by issuing vouchers and pay roll checks, shall be 
kept m sub-accounts, as required by the regulations on file in the Account- 
ing Department, subject to the approval of the First Vice-President, the 
President, or the Board. 

The Comptroller shall, on the day preceding the last day of 
month, or on the Friday previous thereto when the last 
^ad^ports day falls on Sunday, furnish the President, for the informa- 
aud Board tion of the Board, with a detailed statement of the earnings 
and expenses of all lines of the Company for the preceding 
month; and shall, as early as practicable after the close of each year, 
furnish the President with a complete report of the earnings and expenses 
for the year, and a detailed statement of the accoimts pertaining thereto. 
Tabulated Comptroller shall, on or before March 1st of each year, 

furnish the First Vice-President and the President with a 
custody of tabulated statement of all the securities — ^bonds, stocks, or 
other representatives of value — ^belonging to the Company, 
aiixiliary trusts or funds, in the custody of the 
Treasurer and charged against the Treasury Department, 
which statement shall be referred to the Finance Committee for verifica- 
tion and report to the Board. 

Books of re- Comptroller shall keep m his office a general set of books 

cord. containing a complete record of all the business transactions 

Company. A daily report of all his receipts and dis- 
Comptrolkr. bursements shall be made by the Treasurer to the Comptrol- 
ler, accompanied by the vouchers therefor, which vouchers 
be filed in the Accounting Department, and the Comptroller or As- 
^stant Comptroller shall certify to the Treasurer as to the correctness of 
Coamaarisoa of such report. At the end of each month a trial balance shall 
taken from the General Ledger, and compared with that 
taken from the Treasurer’s General Ledger 
Vwfficatkaiof The Comptroller shall verify at least once in each month 
aaSi bahaat. balance shown by the General Ledger, by comparing 


Bools of re- 
cord. 

Treasurer's 
daily report to 
Comptrol]^. 


trial balasKises. 


Vwfficatkaa of 
ca^lAl333oe. 
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the same with the cash balances on hand and in the depositories of the 
Company. 

Pay-rolls and All vouchers and pay-rolls before being paid shall be ap- 
vouchers. proved for payment by the Comptroller, the Assistant Comp- 
troller, or such person as the President or the Board may designate to 
sign for the Comptroller, and shall be certified to by the Auditor of Dis- 
bursements, or such person as the President or the Board may designate 
to certify for the Auditor of Disbursements, as having been examined and 
registered. The vouchers and pay-rolls when receipted by the payees 
shall be returned to the Auditor of Disbursements and filed in his office. 
Pay-rolls not receipted by all the employees thereon, shall be returned to 
the Auditor of Disbursements within three months after the date thereof, 
together with the checks for the unclaimed wages of such impaid employees. 

Approval of Comptroller shall approve for payment vouchers or 

pay-rolls, pay rolls, only when bill for voucher, or check-roll for pay- 
check roll, shall have been approved, in pursuance of proper 

authonty by the President, a Vice-President, the Secretary, 
the General Manager, the General Superintendent of Transportation, a 
General Superintendent, the Purchasing Agent, or such officer or person 
as the President or the Board may designate to sign for any of the above- 
named officers. He shall also approve for payment orders for overcharges 
on Freight. 


Drafts on All drafts for settlement of balances due to other companies 

Treasurer. individuals on account of freight or passenger traffic shall 

be drawn on the Treasurer, and shall, before payment, be verified as to cor- 
rectness by an officer of the Accounting Department. For the settlement 
of all balances due by other companies and individuals on account of 
freight and passenger traffic or car service, the Comptroller, or such person 
as the President or the Board may designate to sign for the Comptroller, 
shall make drafts to the order of the Treasurer. 


Examination Comptroller shall, as often as necessary, make an 

of accotmts of examination of the accounts of any officer, agent, or employee 
emjSoyees. entrusted with the handling or care of money of the Company 


It shall be the duty of the Comptroller to know that all 
morfey and money belongmg to the Company collected from any source, 

settlement of by any officer, agent, or employee, is properly accounted for 
accounts promptly paid into the Treasury, and that all accounts 

of the Company are properly and promptly settled. 


Bonds^^offi- the duty of the Comptroller to know that all 

&c ’ ’ bonds required of officers, agents, and employees, for the faith- 

ful performance of their duties, are given. Such bonds shall be trans- 
mitted to the Comptroller for safe custody, and shall be released only upon 
a complete and satisfactory settlement of the accounts covered by them, 
unless otherwise ordered by the Board. The Comptroller shall advise 
the General Manager, or other proper officer within whose jurisdiction 
the person named therein may be, of the receipt and filing of the bond. 



&c , to Comp- 
troller. 


Reports nf de- 
falcations by 
Comptroller. 


All cases of defalcation, or want of promptness or obedi- 

Reports of de- part of anv officer, agent, or employee, m carrying 

falcation, want ^ ^ 

ot promptness, out the instructions of the Accoimting Department, relating 
to the accounts or moneys of the Company, shall be immedi- 
ately reported by the proper officer to the Comptroller, and 
such steps taken as the necessity of the case may require - 
All defalcations shall be reported, with detailed informa- 
tion in regard thereto, by the Comptroller to the First Vice- 
Pres.dent, the President, and the Vice-President in charge 
of the department in which they occur, and to the corporate or other 
surety interested there n. 

The Comptroller shall request the removal, by the head of 
^entT^d^ the department m which employed, of any agent or other em- 
e^toyees for p2oyee for irregularity in his accounts, or neglect of duty in 
connection therewith, and if in his judgment the interests of 
the Company require it, he may suspend any such agent or other employee, 
reporting such suspension at once to the head of the department, and place the 
business temporarily in charge of an agent of the Accounting Department. 
Forms, blanks, All forms, blanks, and stationery required in connection 
and stationery, receipts and disbursements of the Company^ shall be 

furnished to officers, agents, and employees by the Purchasing Agent upon 
requisition approved by the Comptroller. The forms and blanks relating 
to receipts and disbursements shall not be changed without the approval 
of the Comptroller, the First Vice-President, or the President. 

Record of con- 'I'bere shall be filed in the office of the Comptroller a record 
tracts, leases, of all contracts, leases, or agreements affecting the revenues 
or agreements. Company, and he shall be furnished by the proper 

officers with the necessary information relating thereto. 

He shall perform such other duties as may be assigned to him by the 
First Vice-President, the President, or the Board. 

Nomination of The Comptroller shall appoint, with the approval of the 
^ntmratoP' Tirst Vice-President, all officers m his department, and shall 
have authority to appoint all necessary employees therein. 

The Comptroller shall be assisted by 
An Auditor of Freight Receipts. 

An Auditor of Passenger Receipts. 

An Auditor of Disbursements. 


employee. 

Assistants. 


Auditor of Freight Receipts. 

The Auditor of Freight Receipts shall, under the direction 
of the Comptroller, have immediate charge of all accounts 
relating to earnings from all freight traffic. 

He shall report to the Comptroller all deviations by officers, 
agents, or other employees from the system prescribed for con- 
ducting the freight traffic accounts, other than coal and coke, 
of the several roads and canal operated by the Company, and any violation 
of instructions given for keeping or reporting information relating theretp. 


Duties. 


Deviation in 
system of ac- 
counts. 
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Collection and shall see that all money due the Company on freight 

remittance of traffic, is properly accounted for and promptly collected and 
paid into its Treasury. 

Orders for set- Orders for settlement of freight traffic balances, shall be 
freigS traffic ^7 l^he Auditor of Freight Receipts, or such person as 

balances. the President or the Board may designate to sign for him. 

Auditor of Passenger Receipts 

Duties The Auditor of Passenger Receipts shall, under the direc- 

tion of the Comptroller, have immediate charge of all ac- 
counts relating to earnings from passenger traffic, or other business inci- 
dent thereto, and all tickets or other equivalents for transportation, after 
they have been issued by the proper officers to agents or others, are to 
be accounted for under his direction. 

Deviation m report to the Comptroller all deviations by officers, 

coSiS^ other employees from the system prescribed for con» 

ducting the passenger traffic accounts, or other business 
incident thereto, of the several roads, femes, or bridges operated by the 
Company, and any violation of mstructions given for keeping or reporting 
information relating thereto. 

He shall see that all money due the Company on passenger 
remfttance^S^ traffic or business incident thereto is properly accounted for 
money. and paid into its Treasury. 

Orders for settlement of passenger traffic balances shall be 
Orders for set- signed by the Auditor of Passenger Receipts, or such person as 
sen^ertr^f^c^' President of the Board may designate to sign for the 
balances. Auditor of Passenger Receipts. 


Auditor of Disbursements. 

Duties The Auditor of Disbursements shall, under the direction of 

the Comptroller, have immediate charge of all accounts 
relating to disbursements. It shall be his duty to examine the accounts 
Accountsof dis- for all the disbursements of the Company, bv voucher or 
bursmg officers j)ay-roll, before payment is made, and to see that bills 
and check-rolls are returned in due form, and distributed to their proper 
Return and dis- ^ocounts. He shall not audit any bill, check-roll, or claim 
tnbution of unless it is certified to and approved by the proper officer, 
vouc ers. check and pay-rolls shall be prepared by the employing 

and^a^roml officer, who shall certify to the correctness of the check- rolls 
of check and and forward them to the proper officer for approval. After 
pay-ro check-rolls are properly approved, the check- and pay-rolls 

shall be sent to the Auditor of Disbursements, who shall prepare the pay- 
roll checks for payment 

Signing of pay- Checks issued in payment of employees shall be signed by 
roll checks Auditor of Disbursements, or such person as the President 

or the Board may designate to sign for the Auditor of Disbursements. 


Signing of pay- 


All vouchers and pay-rolls, after being approved for pay- 


rolls and ment by the Comptroller, the Assistant Comptroller, or such 
vouchers. persons as the Presidents or the Board may designate to sign 



for the Comptroller, shall be signed by the Auditor of Disbursements, 
or such person as the President or the Board may designate to sign for the 
Auditor of Disbursements, as having been examined and registered. 

He shall report to the Comptroller all deviations from the 


ac? system of accounts prescribed for the disbursements of the 
Company. 


counts. 


Duties 


LEGAL DEPARTMENT. 

Under the Supervision of the Second Vice-President. 
General Counsel. 

The General Counsel shall, under the supervision of the Sec- 
ond Vice-President, have control of the legal business of the 
Company, and shall take general charge of all its litigation. He shall direct 
Legal proceed- Company’s procedure as to the character and progress 
mgs and claims of legal proceedings, and of claims by or against the Company, 
Com^nyf^^^ or m which it is interested, and keep m his office, books in 
Books of re- which shall be entered all suits or actions of every nature to 

which the Company may be a party, or in which it has an 
interest, with sufficient data to show the nature of the case and the pro- 
ceedings therein. He shall prepare opinions on any subject that may be 
Professional referred to him by the Second Vice-President or the General 
opinions. Manager, supervise the preparation of all contracts to be 

Preparation of executed by the Company, and perform such other duties as 
contracts. , . j . -u 

ma37'be assigned to him. 

Suits* how in- instituted by or in the name of the Com- 

stituted or pany, nor shall any suit wherein the Company is a party be 

compromised. j^Qj^^pj-onused or Settled otherwise than in pursuance of the 
direction of the General Counsel, and subject to the approval of the Se- 
cond Vice-President, the President, or the Board. 

All forms of bonds shall be prepared and printed under the 
piSmg. and direction of the General Counsel, whose duty it shall be, after 
being notified by the officer making the appointment, to 
procure the bonds required by the regulations to be given by 
officers, employees, and others; and when procured, to transmit them 
to the Comptroller. 

Bonds of Where bonds are given to protect the Company by reason 

of issuing new stock certificates, bonds, or other evidences of 
credit pn- indebtedness, m lieu of onginals lost or destroyed, or bonds 
vileges, given for the extention of credit to shippers, or for any other 

purpose in the affairs of the Treasury or other department, the head of the 
department shall send the bond to the Finance Committee for examina- 
Appro*valof tion and, if found satisfactory, the approval of the General 
Counsel shall first be had as to the sufficiency of the surety 
before the Finance Committee place their approval thereon 
Custody of Bonds received as above, for matter chargeable to the 
bonds. Treasury or other department, shall remain in the custody 

of tl|e’ head of the department until settlement or discharge of the obliga- 
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tions thereof, and the surrender of the bond be authorized by the Finance 
Committee. 

Defalcations. It shall be his duty in all cases of defalcation, on being ad- 
vised of all known facts in the case by the Comptroller, and of 
his inability to collect the same, to communicate with the sureties so far as 
he may consider them interested, and take the necessary steps for the 
prompt collection of any deficiency. 

Nomination of shall. With the approval of the Second Vice-President, 

officers and ap- appoint District and Special Counsel, and shall authorize 
employees tne appomtment of aU necessary employees in their offices. 


Duties of 
Counsel of 
First District. 


Reports to the 

General 

Counsel. 


District Counsel 

There shall be one or more Counsel, for each of the districts herainafter 
designated. 

The Counsel for the First District shall, in addition to their 
other duties, visit the General Office of the Company as often 
as required by the General Counsel or the President, for 
consultation in regard to the general legal business of the 
Company, 

The District Counsel shall promptly report to the General 
Counsel all legal proceedings m which the Company is inter- 
ested, stating the nature of the claim and the defense thereto, 
and shall, from time to time, advise him of all proceedings connected 
therewith. They shall also report to him every transaction of importance 
connected with the legal business, and affecting the interests ot the Com- 
pany in their respective distncts, and shall make reports at such stated 
periods as may be directed by him. 

The}^ shall represent the Company in all legal proceedings 
by or against it, or affecting its interests, in their respective 
districts, and shall, whenever advised of any accident, claim, 
or liability, take immediate measures to investigate the facts, 
and ascertain the legal position of the Company. They shall 
in each case promptly do what may be required for the protection of the 
interests of the Company, but they shall conclude no contract or com- 
promise otherwise than in consequence of the direction or subject to the 
approval of the General Counsel. 

The District Counsel shall, when required by the General 
Solicitor, the General Manager, or other duly authorized 
releases, bnefs officer, prepare all deeds, leases, releases, and documents and 
° 1 c. of title for real estate and nghts of way, in their re- 

spective districts, and refer the same to the Real Estate Agent, before 
execution, for his approval, or that of the President or the Board, and shall 
examine claims for nghts of way, land damages and evidences of title to 
real estate, and perfect deficient titles by such measures as may be necess- 
ary, and forward to the Real Estate Agent, when completed and recorded, 
all deeds, releases and certified proceedings for rights of way, contracts and 
documents relating to real estate, together with briefs of title and certified 
searches, to be registered and filed. They shall, when required. 


Protection of 
Company m 
case of acci- 
dent, claim, or 
liability. 
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of the Company, and its railroads, their construction, maintenance, or 
management, and report the same to the General Counsel. They shall 
Assessments. ^Iso examine and adjust all assessments, and procure and 
taxes, &c. verify bills for taxes, and when correct so mark them, and 
Examination forward them to the Real Estate Agent; they shall also 
of bonds examine all agreements for sidings, and such bonds as may 
be referred to them for that purpose, and approve, if sufficient, of the 
sureties in such bonds, before they are submitted to the Board 
Consultation Distnct Counsel may at all times be consulted by the 

with Distnct officers of the Company, and by the Chairmen of Committees 
Counsel appomted by the Board, on all business of the Company 

requiring legal advice, and when wntten opinions are given, the original, 
or a copy of the same, shall be forwarded to the General Counsel 
Counsel’s book They shall keep in their respective offices a book, in which 

of record they shall record all matters of interest connected with the 
affairs of the Company occurring within their respective districts, which 
book shall be the property of the Company, and shall at all times be subject 
to the inspection of the General Counsel or the Vice-Presidents, the Pre- 
sident, and the Board. 

Counsel’s sala- salaries of the Distnct Counsel shall be fixed from time 

nes and ex- to time by the Board, and shall cover all services necessary or 
penses. rendered to the Company, and necessary or rendered to all 

other companies owned, leased, operated or controlled by the Railroad 
Company, which may be required of them by the General Counsel, the 
President, or the Board, and the same, with all needful expenses incurred 
by them, shall be duly certified and approved by the General Counsel 
Payment of ex- expenditures, incident to the management of 

^nses of Legal the business of the Legal Department, in the several dis- 
^ * tricts, and a^l bills mvolvmg the payment of money in con- 

nection with litigation in which the Company is interested, shall be certified 
by the proper Counsel, and sent to the General Counsel for examination 
and certification. 

Legal Distncts The line of the Railroad and leased lines shall be divided 
into the following districts, each to be placed in charge of 
one or more District Counsel, who must be residents of, or practising in 
such district. 


Apixnntment When the General Counsel deems it important to the inter- 
g^^tioual est of the Company, he may, with the approval of the 
Second Vice-President, appoint one or more additional 
Counsel for special districts or cases, and he may also, with the approval 
of the Second Vice-President and Board, appoint Special Counsel for any 
district, with such duties as he may prescribe, and at such compensation 
as may be approved by the Board 


FREIGHT DEPARTMENT. 

Under the Supervision of the Third Vice-President. 
Freight Traffic Manager. 

The Freight Traffic Manager shall, under the direction of 
the Third Vice-President, have charge of the Freight Depart- 
ment. 
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Freight rates He shall be charged with making arrangements and rates 
for the freight traffic over the lines operated by the Company, 
and shall make the necessary negotiations and arrangements with other 
railroad and transportation companies or individuals in relation thereto. 

All freight rates shall be made under the authority of the Third Vice- 
President, or that of the Freight Traffic Manager, and notice of the same, 
as soon as fixed, must be sent to the Accoimting Department. 

Instructions to instruct the station agents and foreign agents in 

Staten Agents commercial matters pertaining to the receiving and forward- 
ana Foreign ^ 

Agents mg of freight . 

The Freight Traffic Manager shall, with the approval of 
ofoffiSSand Third Vice-President, appoint all officers in his depart- 
employees. ment, and shall have authority to appoint all necessary 
employees therein. 

Assistants. The Freight Traffic Manager shall be assisted by 
A General Freight Agent, 

A Freight Claim Agent. 


General Freight Agent. 

Duties. The General Freight Agent shall, under the authority of 

the Freight Traffic Manager, name the rates for transporta- 
tion of freight traffic. He shall act for the Freight Traffic Manager in his 
absence, and perform such other duties as may be assigned to him by the 
Freight Traffic Manager or the Third Vice-President. He shall be aided 
by an Assistant General Freight Agent and by Division Freight Agents. 


Freight Claim Agent. 

Duties The Freight Claim Agent shall, under the direction of the 

Freight Traffic Manager, examine all claims for damage to or 
loss of freight, and, after those which have been found valid are properly 
approved by the Freight Traffic Manager, shall transmit the same to the 
proper officer for payment. 


Division Freight Agents. 

There shall be a Division Freight Agent in each of the following cities : 
Jamestown, Newark, Clean and Lawrence. 

Duties Division Freight Agents shall, under the direction of 

the General Freight Agent, be specially charged with the 
duty of procuring freights for, and making local freight rates on their 
respective Divisions With this object in view, they shall spend as much 
time as practicable on the line of their Divisions, in order to familiarize 
themselves with the requirements of the commercial and industrial in- 
terests connected therewith, and shall consult with the General Superinten- 
dents of their respective Divisions in regard to all matters connected 
with the development of local freight traffic. 
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PASSENGER BEPARTMENT. 

Under the Supervision of the Third Vice-President. 
Passenger Traffic Manager 

The Passenger Traffic Manager shall, under the direction of 
Duties Third Vice-President, have charge of the Passenger De- 

partment. 

He shall be charged with making arrangements and rates 
Passenger rates passenger traffic over the hnes operated by the Corn- 

Arrangements pany, and shall make all necessary negotiations and arrange- 
SmpameL ments "With other railroad or transportation companies or 
Pnntmgand individuals m relation thereto. 

distnbution of He shaU be charged with the printing and distribution of all 

vertiang^^ tickets, and of advertising matter relating to passenger traffic 
Passenger rates All rates and arrangements for the transportation of passen- 
pro^Vf Third gers shall be subject to the approval of the Third Vice- 
vice-President President; and notice of the same, as soon as fixed, must be 
sent to the Accounting Department He shall furnish the General 
Manager and General Superintendent of Transportation with copies 
Arrangements arrangements for passenger transportation when com- 

pleted. 

Orders for redemption of tickets shall be signed by the 
Passenger Traffic Manager, or such person as the President 
or the Board may designate to sign for the Passenger Traffic 
Manager. 

The Passenger Traffic Manager shall appoint, with the 
officers approval of the Third Vice-President, all officers in his depart- 

ment, and shall have authority to appoint all necessary 
employees therein. 

Assistants. Passenger Traffic Manager shall be assisted by 

Division Ticket Agents 
Distnct Passenger Agents, 

A General Baggage Agent. 


for passenger 
transportation 

Orders for re- 
demption of 
tickets 


Nomination of 


Division Ticket Agents. 

There shall be a Division Ticket Agent of each of the following Grand 
Divisions: Eastern, Western and Southern. 

Duties. The Division Ticket Agents shall, under the direction of 

the General Passenger Agent, be specially charged with the 
passenger business of their respective Divisions, and shall give special 
attention to the development and accommodation of local travel, and to 
this end shaU consult with the General Superintendents of their Divisions. 

District Passenger Agents 

Duties. The District Passenger Agents shall, under the direction 

of the General Passenger Agent, be charged with the pas- 
senger business of their respective districts, and shall perform such other 
duties as may be assigned to them by the General Passenger Agent 
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General Baggage Agent. 

Duties. General Baggage Agent shall, tmder the direction of 

the General Passenger Agent, be charged with the arrange- 
ments for receiving, checking, and delivering of baggage, with the rates 
for the transportation of the same, and with the exammation of claims for 
loss of or damage to baggage. 


OPERATING DEPARTMENT. 

Under the Supervision op the Fourth Vice-President. 

General Manager. 

The General Manager shall, under the direction of the Fourth Vice- 
President, have charge of all the operations of the Transportation 
Duties Maintenance Departments. He shall be responsible 

for the safe and economical management of the roads, and 
shall report, as may be required by the President or the Board, upon their 
condition, and make from time to time such suggestions in relation to the 
operations of his department as may seem to him necessary to promote the 
interests of the Company. 

He shall have authonty, with the approval of the Fourth Vice-President, 
Machinery Order through the Purchasing Agent, machinery, tools, and 

tools, and ’ materials for the shops, for repairing rolling and floating 
matenals. equipment, machmery, and roadway, and for all other pur- 
poses of his department. 

Ail special contracts for supplies must be sanctioned by the President 
Special con- or the Board, ^.nd copies thereof shall be furnished to the 
tracts. Purchasing Agent and the Comptroller. 

Current supphes shall be furnished by the Purchasing Agent in accord- 
Current sup- ^^oe vrith the regulations provided therefor, on the written 
phes. requisition of the General Manager or of such other officer 

as may be specially designated in writing by him. 

All accounts shall be prepared on proper bills certified to by the con- 
Payment of tracting officer, which, after being approved for voucher by 
bills. the General Manager, shall be sent to the Auditor of Dis- 

bursements, who shall prepare vouchers for payment. 

All money received by the General Manager shall be immediately 
transmitted to the Treasurer, accompanied by a statement 
showing the account on which it was received, and to which 
it should be credited, a copy of which shall also be sent to the 
Comptroller 

The General Manager shall report to the President and the 
Board on or before the fourth Wednesday of May in each 
year and at such other times as may be required, the name, position, 
duties, and location of each head of sub-departments on the various rail- 
road divisions on that day, and the compensation paid to such employees, 
whether by salary or otherwise 


Money received 
by General 
Manager. 


Annual report 
to President. 



36 


ECONOMICS OF RAILWAY OPERATION. 


Accidents. 


In case of accident upon any of the lines of road or canal 
under his charge, the General Manager shall immediately 
report the facts to the Fourth Vice-President, and to the President, and, as 
soon as possible, institute a thorough investigation into the causes which 
led to it, and communicate in writing the result, together with his views 
and action upon the case, to the Second Vice-President and the President. 

The General Manager shaU keep the Fourth Vice-President, 
President,, the President, and the Board fully advised of all occurrences 
dents.^nd' transactions of importance connected with his depart- 

ment. He shall also keep the other Vice-Presidents specially 
tant matters, advised upon all matters connected with their respective 
departments. 

No officer or agent shall be entitled to receive compensation 
pSStion^th- ^ period exceeding three months unless his appointment is 
out formal ap- confirmed by the Board. The General Manager shall trans- 
pomtment, President, with each nomination, for the informa- 

tion of the Board, the reasons that have induced him to 

pomtments 

make the appointment, and no new office shall be created by 
officers^ without the assent of the President or the Board. The 

officer or agent thus appointed shall be responsible to his 
immediate superior officer, and shall report to him. 

Removal and General Manager shall, at his discretion, or upon notice 

suspension of from the Comptroller of irregularities in their accounts, or 
employees neglect of duties in connection therewith, or by order of the 
President or the Board, direct the removal or suspension of any employees 
in his department, including station agents upon the line of the road. He 
shall also prepare rules defining, in detail, the duties of all subordinate 
Rules of his de- officers and agents in his department, to be approved by 
partment. Fourth Vice-President and the President, which shall be 

strictly enforced; and he shall perform such other duties as the Fourth 
Vice-President, the President, or the Board may assign to him. 

Appointment appoint, with the approval of the Fourth Vice- 

^offi<^^and President, all officers in his department, and shall have 
authority to appoint all necessary employees therem. 
Assistants. The General Manager shall be assisted by 
A General Superintendent of Transportation, 

A General Superintendent of Motive Power, 

A Chief Engineer, 

A Superintendent of Dining Cars, 

A Superintendent of Police, 

General Agents. 


General Superintendent of Transportation. 

The General Superintendent of Transportation, under the direction of 
the General Manager, shall have general supervision of all station, train 
and yard service and of the distribution and use of locomotives and cars; 
he shall enforce proper rules to secure the prompt, safe and economical 
handling of traffic, and to insure that the eejuipment is moved promptly 
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and made to perform the greatest and most economical service practic- 
able; he shall supervise the expenses connected with his Department, and 
all pay-rolls and vouchers originating in his Department must be certified 
to by him before being sent to the General Manager for approval. 

With the approval of the General Manager he will appoint a Superm- 
tendent of Transportation, Supermtendent of Telegraph, Supermtendent 
of Dining Cars and the Transportation Inspectors. Jointly with the 
General Supennteadent of Equipment and the Chief Engineer he will 
recommend to the General Manager for appomtment the General Superin- 
tendents and Division Superintendents. 

Inspector of Transportation. 

The Inspector of Transportation, under the direction of the General 
Supermtendent of Transportation, will inspect the operation of Station, 
Yard and Tram Service, together with the organizations maintained for 
such operation, and will call to the attention of the General Superintendent 
of Transportation conditions vrhere, m his opinion, the service can be 
improved, recommending the means whereby such improvement should be 
accomplished. He will also report violations or misunderstandings of 
instructions. 

While having no authority to issue instructions, he will endeavor 
by such suggestions as to methods, as, in his opinion, are worthy of in- 
vestigation and trial, to aid local officers in their efforts to improve the 
service. He will especially examine to see that all of the instructions in 
effect are at hand and understood by those whom they affect, and that 
obsolete instructions are duly cancelled. 

Superintendent of Transportation. 

The Superintendent of Transportation shall aid the General Superin- 
tendent of Transportation in all matters pertaining to the prompt move- 
ment of the equipment, and the prompt movement of live stock, perishable 
and time freight, and other matters connected wdth tram service, and the 
proper loading and unloading of cars. 

He shall keep a record of the movement of all cars and locomotives on 
the line, and render to the General Superintendent of Transportation and 
others, such statement of car, engine, and train mileage and other statistics 
as may be necessary in order that the trams and equipment may be made 
to perform the fullest possible service. 

He shall attend to the numbering of locomotives, and to the numbering 
and weighing of all cars belonging to the Company. 

He shall keep a record of the amounts that may be due the Company 
for the use of its cars on other roads, and the records of amounts that may 
be due to other roads for the use of their cars by this Company, and shall 
report the same monthly to the proper Auditor for settlement, together 
with the mileage or per diem of all cars on its own road or roads. 

Division Superintendents, Agents and others, shall furnish him such 
reports as may be necessary, carry out his mstructions promptly, and co- 
operate in every way, to the end that the greatest efficiency may be secured 
in the service. 
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Superintendent of Telegrapli. 

The Superintendent of Telegraph, under the direction of the General 
Superintendent of Transportation, shall supervise and control the manage- 
ment of the railroad telegraph and telephone lines and the construction 
and repair of all lines of telegraph and telephone. 

He shall have charge of all employees connected with the telegraph 
service, so far as such duties are concerned, and also of all matters per- 
taining to telephones 

He shall pay particular attention to the distribution and use of such 
supplies as are required for the construction of new and repairs to old lines, 
and see that they are used to the best advantage. 

He shall communicate with the Superintendents and Chief Dispatchers 
in regard to matters connected with the condition of the telegraph lines, 
and give such instructions as may be required to insure the prompt and 
accurate transaction of business, the avoidance of unnecessary use of the 
telegraph, and the proper working of the wires. 

He may also act for the telegraph company in enforcing that company’s 
rules and regulations in regard to the operation and management of its 
wires, and the transaction of commercial business under the contract 
between the railway and telegraph companies. 

He shall perform such other duties as may be* assigned to him by the 
General Supenntendent of Transportation. 


Superintendent of Dining Cars. 

The Superintendent of Dining Cars, under the direction of the General 
Superintendent of Transportation, shall have immediate charge of the 
operation of the dining cars and eating houses owned and operated by the 
Company, and shall be responsible for their satisfactory and economical 
operation. 

He shaU certify to the correctness of all pay-rolls for employees under 
Ms charge, and also as to the correctness of all requisitions with respect to 
the kind and quantity of supphes and materials ordered for use m his 
department. 

He shall make from time to time, thorough inspection of all cars and 
eating stations; keep a record of such inspections and make a report 
thereon to the General Superintendent of Transportation. 

He shaH regulate the employment and discipline of all employees in his 
egirtment, and see that only competent men are employed m the service. 

He shall execute mstructions received from the General Superintendent 
of Transportation as to method, forces, discipline, and rates of wages. 


oupermtenaent of Police. 

Tite Su^rintendent of PoUce. under the direction of the General Mana- 
have supervision over the operation of the Police Department, 
corfenmg with the Supenntendent of divisions in regard thereto 

mstructions concerning the organization, discipline, 
^ of for«s and changes m the rates of wages, as, m his opinion, may be 
to secure the efficient and economical operation of the depart- 
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He shall see that the rules and regulations are observed and enforced, 
that circular orders, memoranda, and instructions issued from time to 
time for the gmdance of the service are communicated and explained to 
those concerned He shall aid his men to acquire a knowledge of their 
duties, instructing them as often as necessary. 

He shall keep such records of the operations of the police service as will 
make the same available for use and reference. 

He and his Officers shall consult freely with the heads of departments. 
General and Division Supermtendents. 

Chief Engineer. 

The Chief Engineer, under the direction of the General Manager, shall 
have supervision over the maintenance of roadway and tracks, bridges, 
buildings, signals, water service and scales, and the standards relating 
thereto; also, of all betterments on existing lines. 

With the approval of the General Manager he will appoint an Engineer 
Maintenance of Way, an Engineer Bridges and Bmldmgs, a Signal En- 
gineer, a Principal Assistant Engineer, a Superintendent of Water Service, 
a Superintendent of Scales, and the Maintenance of Way Inspectors. 

Jointly wdth the General Superintendent of Transportation and the 
General Superintendent qf Equipment, he will recommend to the General 
Manager for appointment the General Superintendent and the Division 
Supermtendents. 

Engineer Maintenance of Way. 

The Engineer Maintenance of Way, under the direction of the Chief 
Engineer, will have supervision over the matenals used in the maintenance 
of tracks, bndges and buildmgs, and his instructions will govern in these 
matters. 

Engineer Bridges and Buildings. 

The Engineer Bndges and Buildings, under the direction of the Chief 
Engineer, will be responsible for the maintenance of bndges and buildmgs, 
and for the standards relating thereto. Plans for new bridges and build- 
ings and for modifications of existing structures must receive his approval 
prior to the execution of the work 

Principal Assistant Engineer, 

The Principal Assistant Engineer, under the direction of the Chief 
Engineer, will have supervision over surveys and new work (except on 
branch lines) other than bndge, building, and signal work, and his instruc- 
tions will govern m methods to be employed. 

Signal Engineer. 

The Signal Engineer, under the direction of the Chief Engineer, will 
have supervision over signals and signal installation, and over the stand- 
ards relating thereto, and his instructions will govern these matters. 

Superintendent of Water Service. 

The Superintendent of Water Service, under the direction of the Chief 
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Engineer, will have charge of the selection of water-supply and of its 
purification, construction of all new water-station plants and the standards 
relating to water-service. His instructions will govern on these matters. 

Superintendent of Scales. 

The Supenntendent of Scales, under the direction of the Chief Engineer, 
will have supervision of the maintenance and construction of all scales 
and over the standards relating thereto, and his instructions will govern in 
these matters. 

Inspector of Maintenance of Way. 

The Inspector of Mamtenance of Way, under the direction of the En- 
gineer Maintenance of Way, will inspect the Maintenance of Tracks, 
Bndges, Buildings, Signals and other structures, together with organiza- 
tion and methods employed in such maintenance, and will call to the atten- 
tion of the Engineer Mamtenance of Way conditions where, in his opinion, 
the service can be improved, recommending the means whereby such 
improvement can be accomplished. He will also report violations or 
misunderstandings of instructions. 

While having no authority to issue instructions, he will endeavor by 
such suggestions as to methods as in his opuiion are worthy of investiga- 
tion and trial, to aid local officers in their efforts to improve the service. 
He will especially examine to see that all instructions which are in effect 
are at hand and understood by those whom they affect, and that obsolete 
instructions are duly cancelled. 

General Superintendent of Motive Power. 

The General Superintendent of Motive Power, under the direction of the 
General Manager, shall have supervision of all matters pertaining to the 
construction and maintenance of locomotives, cars and machmery; he 
shall issue instructions covering standard designs and methods for the 
guidance of the Maintenance of Equipment Department. He shall keep 
a oomplete physical record of all of the locomotives, cars, floating equip- 
ment and machinery owned by the Company, whether upon its own road, 
or upon Imes leased or otherwise controlled; he shall also keep in his office 
copies of all standard drawings pertaining to his Department, together 
with records of all patents owned or used, he shah examme and approve 
all plans for improvement of the shops, engine-houses and coaling arrange- 
ments. He shall visit the various shops from time to time, and shah make 
such recommendations to the General Manager as he may deem necessary 
for the efficiency and economy of the service. He shall from time to time 
inspect cars m the Pullman service operating over this Company’s lines 
to see that they are not inferior to those m the same class furnished com- 
peting lines for similar use, and to see that they are kept m proper condi- 
tion. He shall see that proper charges are made against foreign lines or 
private-car owners for repairs made to their eqmpment, and for the cost 
of which they may be responsible. 

With the approval of the General Manager he may appoint a Mechanical 
Engineer, an Electrical Engineer, Inspectors of Shops, General Road 
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Foremen of Equipment, and such Superintendents of Motive Power as may 
be necessary for the different districts or m charge of general shops. 
Together with the General Superintendent of Transportation and the 
Chief Engineer he shall recommend to the General Manager for appoint- 
ment the General Superintendents and the Division Superintendents. 

Inspector of Shops. 

The Inspector of Shops, under the direction of the General Superinten- 
den tof Motive Power, will inspect the maintenance of equipment, together 
with the organization and methods employed in such maintenance, and 
will call to the attention of the General Superintendent of Motive Power 
conditions where, m his opmion, the service can be improved, recommend- 
ing the means whereby such improvement can be accomplished. He will 
also report violations and misunderstandings of instructions. 

While having no authority to issue instructions, he will endeavor, by 
such suggestions as to methods as, in his opinion are worthy of investiga- 
tion and trial, to aid the local officers in their efforts to improve the service. 

He will especially examine to see that those which are in effect are at 
hand and imderstood by those whom they affect, and that obsolete in- 
structions are duly cancelled. 

General Road Foreman of Equipment. 

It shall be the duty of the General Road Foreman of Equipment under 
direction of the General Superintendent of Motive Power: 

To become acquainted with the qualifications of the various road fore- 
men, and of engineers in line for promotion, and see that the general rules 
with respect to the assignment, calling, rest, leave of absence, promotion, 
discipline and prescribed duties of engineers and firemen at the terminals 
and in Ime service, are being complied with. 

To confer with and instruct the Division Road Foremen relative to 
standard practices and methods for the most efficient and economical 
inspection, maintenance and operation of the pow'er. 

To see that the greatest economy is practised in connection with the use 
of fuel, lubricants, sand, water, locomotive equipment and other supphes 
and stores, both at the terminals and on the line of road. 

To consult with the Superintendents of Motive Power, Division Master 
Mechanics, and Road Foremen with respect to the maintenance work in 
connection with locomotive repairs, cleaning and boiler washing, and to 
assist the Grand Division and Division officers by bringing to their atten- 
tion any and all irregularities in connection with the operation of the 
motive power. 

To see that the prescribed train-resistance ratings of locomotives are 
adhered to. 

To check up the engineer's inspection and work reports, and see that 
the proper use is made of the locomotive performance-sheet information. 

To assist in the investigation of Motive Power or Transportation cases 
where engineers and firemen may be concerned. 

To see that locomotives are handled at terrqmal points in such ^ manner 
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as will prevent tmfair usage, and with the least amount of terminal delay. 

To make penodical visits to all locomotive dispatchment stations and 
divisions, nde on locomotives, and make general inspection and daily 
report to the General Superintendent of Motive Power of all matters per- 
tainmg to the betterment of the service. 

To see that the engineers’ coal reports are handled in accordance with 
the prescribed rules, and that prompt report is made of short weight, or 
inferior or improperly prepared locomotive fuel. 

To see that the maintenance of a regular assignment of engineers and 
firemen to locomotives, and of locomotives to rims, is being given the 
proper consideration. 

Superintendent of Motive Power. 

The Superintendent of Motive Power, under the direction of the General 
Superintendent of Motive Power, shall have direct charge of the general 
repair shops, and of the repair and construction work thereat. 

He shall be responsible for the proper and economical management of 
shops, and shall keep a daily record of the time made and rates of pay and 
earnings of workmen, and of the time employed, and quantity and cost of 
matenal used in the different classes of work. 

He shall cah to the attention of the General Superintendent of Motive 
Power all cases of equipment requiring general repairs m unusually short 
time, with a view to investigating as to whether running repairs and hand- 
ling of equipment on the line have been properly supervised. 

General Superintendent. 

The General Superintendent is responsible for the execution of opera- 
tions under the direction of the Chief Engineer in matters relating to 
maintenance of way, structures and betterments, under the General 
Superintendent of Equipment m matters relating to the hostling and 
running repairs of eqmpment, and under the General Superintendent of 
Transportation in matters relating to transportation; under their direction 
he shah regulate the employment and discipline of all Division employees 
in the operating department, and shall see that only competent men are 
employed or retained in the service; he shall transmit and see to the exe- 
cution of instructions as to methods, forces, discipline and rates of wages 
issued by the three heads of departments to whom he reports; he shall 
supervise all expense connected with his work, and all pay-rolls and vouch- 
ers origmating in his Department will be certified by him before being 
transmitted; he shall keep the heads of the operating departments fully 
advised of all transactions of importance connected with their depart- 
ments, and shall immediately report all cases of accidents, investigating 
promptly as to the cause, together with his views and the action taken 
upon each case; he shall nominate to the heads of departments to whom 
he reports, and, with the approval of the General Manager, shall appoint 
Division Superintendents. 

“^^ivision Superintendent. 

The Division Superintendents, under the direction of the General 
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Superintendent, shall have direct charge of operations on their Divisions; 
they shall be responsible for the prompt and safe movement of trains, 
for the proper maintenance of way and structures, and for the proper care 
and running repairs of equipment; it shall be their duty to see that all 
cars are properly loaded and promptly moved and unloaded, so they may 
be made to perform the greatest possible service. 

In case of accident or emergency they shall take the necessary steps to 
insure the safe movement of trams, and shall report to the General Superin- 
tendent the action taken by them They shall give immediate notice to 
the General Supenntendent and Chief Engineer (by telegraph, if necessary) 
of any serious defects or decay in any bridge, trestle, or other structure 
observed by or reported to them. In case of accident or damage to 
property by fire or the elements, they shall immediately report the facts 
to the General Superintendent, and, as soon as possible, institute a thor- 
ough investigation into the causes which led to it, commtmicating in 
writing to the General Supermtendent the result, together with their 
views and action upon the case. 

In case of accident to persons, or when the loss or damage is not confined 
to property of the Company or property under its charge, they shall 
also notify the District Counsel of the Company and the General Claim 
Attorney, in case of loss or damage by fire to property belonging to, or 
in charge of the Company, or damage or loss to freight in transit, they 
shall also notify the Accounting Department. 

They shall not permit any increase m the regular forces or rates of 
wages of employees upon their divisions without proper authonty. 

They shall keep the General Supermtendent advised concerning all 
matters of importance connected w’lth their w^ork and the affairs of their 
divisions, the condition of power and of passenger and freight equipment, 
and make such suggestions in relation to the same, or the business of their 
divisions, as may seem to them important to promote the interests of the 
Company. 

In addition to their other duties, they shall keep themselves informed 
as to the commercial affairs of their divisions, through close cooperation 
with the Traffic Department, and report to the General Superintendent 
any matter of interest which may affect the revenue of the Company. 

They shall certify to the correctness of all pay-rolls, vouchers and bills 
concerning matters under their charge, and transmit same promptly to the 
General Superintendent. 

With the approval of the General Supenntendent and General Superin- 
tendent of Transportation they may appoint and remove Trainmasters, 
Chief Dispatchers, Station Agents and Yardmasters 

With the approval of the General Superintendent and General Superin- 
tendent of Equipment they may appoint and remove Master Mechanics 
and Road Foremen of Engines. - 

With the approval of the General Superintendent and Chief Engineer 
they may appoint and remove Division Engmeers 

Agents at important stations shall be appointed only after consultation 
of the proper officers of the Traffic and Accounting Departments. 
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' Division Engineer. 

Division Engineers, tinder the direction of the Division Superintendent, 
shall have special charge of, and be responsible for the safe and economical 
maintenance of track, fixed signals, bridges, culverts, roadbed, buildings, 
water-supply, and all other matters connected with the maintenance of 
way and structures on their respective divisions. 

They shall thoroughly inspect all bridges and other structures on their 
divisions at least twice each year, keeping a record of, and making a re- 
port thereon to the Engineer Maintenance of Way. 

They shall certify to the correctness of all pay-rolls for employees under 
their charge, also as to the correctness of the kind and quantity of all 
requisitions for supplies or material to be used for the maintenance of way 
and structures on their divisions. 

They shall see that the Company’s right of way, lands and station 
grotmds are not encroached upon, and must promptly report to the 
Division Superintendent all such encroachments or the unauthorized 
occupation of the Company’s property by buildings, fences, pipe lines, 
wire Imes, ditches, drains or in any manner whatsoever. 

With the approval of the Division Supenntendent, the Division En- 
gineer shall appoint or remove a Master Carpenter, and such Roadmasters 
as may be necessary. 

Roadmasters. 

The Roadmaster, under the direction of the Division Engineer, shall have 
charge of the track forces employed on his division or subdivision, and 
shall see that they perform their duties properly; discipline them for 
neglect of duty, and keep account of and report their time in the manner 
prescribed. He is responsible for keeping the track, fences, roadbed, 
bridges, culverts, telegraph line and everything pertaining to the roadway 
in repair. 

He shall frequently pass over his subdivision, observe the condition of 
the track and bridges, see that the proper slope and ditches are preserved, 
and that culverts and drams are kept open, note anything liable to ob- 
struct the track, and have it removed, and do everything necessary to 
secure the safety of the road. 

He shall know that persons under his charge understand and obey 
the rules, and understand the use and meaning of signals; see that ma- 
terials are safely kept and economically used, attend in person to the re- 
moval of slides, snow, or other obstructions; in case of accident, take 
the necessary force to the place, and use every effort to clear the road, 
assisting the Trainmaster or Supenntendent if they are present; have the 
standard time, and compare with each Foreman once a week or oftener; 
give attention to the water-supply and report any defect or deficiency; 
keep an oversight of work performed by contractors or mechanics, and see 
that they do not endanger trains, and rfiake careful inquiry and report 
fully in writing respecting any accident on his subdivision. 

He shall be familiar with the instructions issued for the government of 
trains and Trainmen, and report any neglect of duty or violation of the 
that comos under his notice* 
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Master Carpenter. 

The Master Carpenter, under the direction of the Division Engineer, 
shall have charge of the repairs of bridges, buildings and other structures, 
and of the men employed in the maintenance thereof. He has charge of 
the water stations and is responsible for their operation. 

He shall be familiar with signals, and see that they are understood and 
properly used by the persons employed under him. 

When repairing bridges, or other structures, he shall keep the main 
track safe for the passage of trains, and when necessary to obstruct it, 
see that full protection is provided in both directions. 

He shall arrange with the Roadmaster for the distnbution of material 
and for other assistance he may require. 

He shall be familiar with the mstructions issued for the government 
of trains and Trainmen, and report any neglect of duty or violation of the 
rules that comes under his notice. 

Division Master Mechanic, 

The Division Master Mechanic shall report to the Division Superinten- 
dent. 

He shall be responsible for the proper and economical management 
of shops, and for the proper condition of engines and cars. 

He shall keep a daily record of the time made and rates of pay and earn- 
ings of workmen, and of the time employed and quantity and cost of 
matenals used in the different classes of vrork. 

He shall not allow visitors m the shops without permits, nor allow 
them to converse or interfere with the workmen. 

He shall be responsible for the maintenance of proper discipline in the 
shops, and shall see that only competent men are employed or retamed in 
the service. 

He shall certify to the correctness of all pay-rolls, vouchers and bills, 
concerning matters in his charge, and transmit them to the Division 
Superintendent. 

With the approval of the Division Superintendent, he shall appoint 
Engine-house Foremen, Road Foremen of Equipment and Foremen of 
Car Repairers. 

Road Foreman of Equipment. 

The Road Foreman of Equipment reports to the Master Mechanic. 

It shall be his duty to ride on the engines, instruct the Enginemen and 
Firemen in the performance of their duties and the economical use of fuel 
and stores; see that the engines are in good working order and properly 
equipped; know the proper tonnage rating for each class of engine; 
familiarize himself with the qualifications of Enginemen and Firemen, and 
report any violation of rules or neglect of duty which may come to his 
knowledge. 

He shall report to the Master Mechanic and Enginehouse Foreman 
respecting the condition and requirements of the engines. 

He shall direct repairs to equipment at outlying points where there is no 
regularly established supervision, reporting to the Master Mechanic on 
the action taken. 
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Engine-house Foreman. 

The Engine-house Foreman reports to and receives his instructions from 
the Master Mechanic. 

He shall comply with the orders of the Road Foreman of Equipment 
with regard to the assignment of engmes and the disposition of Enginemen 
and Firemen. 

He shall certify to Enginemen ’s tnp reports, and must know that the 
time of arrival or departure is correct 

He has charge of the engine-house and the workmen employed therein 

It IS his duty to see that the engine-house is kept clean and m good order, 
that the workmen perform their duties; that the supplies are economically 
used, that the engines are prepared for service promptly and are in good 
working order and properly equipped, and that they are inspected and 
cleaned and reported for repairs when necessary, and that the Enginemen 
and Firemen are ready for duty at the required time , 

Trainmasters 

The Trainmaster shall aid the Division Superintendent, and is the 
agency through which he maintains the character of the tram service. 

It IS his duty to take charge of the movement of the traffic, and to exer- 
cise such constant personal supervision over the movement and handling 
of trains, as will insure prompt and efficient service and the reduction of 
damage to lading to the minimum; exercise immediate supervision over 
the men employed on the trains, and see that they understand and obey 
the rules. 

In case of detention of trains by accident or obstruction, he shall go to 
the place, if necessary, take charge of clearing the road, and see that proper 
precautions are taken to insure the safety of trains and property. 

Chief Dispatcher. 

The Chief Dispatcher reports to the Division Superintendent 

He must conform to the instructions issued by the Superintendent of 
Telegraph. 

He is responsible for the condition and proper working of the wires and 
instruments, the prompt transmission of messages, and the economical use 
of supplies 

He has charge of the Dispatchers and Telegraph Operators on his divi- 
sion. He shall direct them with regard to their duties and see that they 
understand and obey the rules, and are provided with necessary signals 
and supplies 

It is his duty to issue, in the name of the Superintendent, the necessary 
orders for the distribution and prompt movement of cars on the division. 

CONSTRUCTION DEPARTMENT. 

Under the Supervision of the Fourth Vice-President. 

Engineer of Branch Lines 

The Engineer of Branch Lines, under the direction of the Fourth Vice- 
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President, shall have charge of surveys and construction of new lines; 
be responsible for the proper preparation of plans, specifications, esti- 
mates and requisitions connected therewith, prepare and certify to the 
correctness of charges therefor, and forward to the proper official, for 
approval and payment, the necessary vouchers and pay-rolls 

He shall keep m his office the^original maps of all right of way, real 
estate and profiles of the railway. 

He shall call upon the Engineer of Bridges and Buildmgs for such plans, 
specifications, records or estimates as may be desired 

He shall give to Chiefs of Field Parties, Construction Engineers and 
Assistant Engmeers such instructions concerning the organization, dis- 
cipline, size of forces, changes in the rates of wages and methods of exe- 
cution of work under their charge, as, in his opinion, may be necessary to 
secure the efficiency and economical operation of the department. 

He shall, jointly with the Chief Engineer, maintain a drafting office. 
With the approval of the Fourth Vice-President he shall appoint or 
remove such Chiefs of Field Parties, Construction Engineers and Assistant 
Engineers as may be necessary. 


REAL ESTATE DEPARTMENT. 

Under the Supervision of the Fourth Vice-President. 


Real Estate Agent. 

Duties. The business of the Real Estate Department shall, under 

the supervision of the Fourth Vice-President, be in charge of a 
deeds^re^es Estate Agent, who shall have the custody of the deeds, 
plans, and rec- releases, plans, and records of the real estate owned or held by 
tate ° the Company, and by companies the roads of which are leased 

Briefs operated by the Company He shall enter an abstract of 

all such details in a book to be kept for that purpose. 
Descriptive He shall prepare and keep in his office descnptive lists of all 

lists of real , . .. 

estate. real estate owned by, or leased by or to the Company, and by 

companies the roads of which are operated by the Company, and also 
statements of the revenues received therefrom. 


Conveyances shall examine and approve all conveyances of real 

estate to and from the Company, before execution, and have 
them properly recorded. 

Contracts for shall approve before execution and record, all contracts 

lease and rental for lease and rental of property by or to the Company, which 
o rea estate, contracts shall be reported to him under such regulations as 
the Fourth Vice-President, the President, or Board may from time to 
time make. 


All leases of real estate to or from the Company must 
be in writing, and properlj^ executed by the respective parties 
thereto. Blank forms of leases shall be prepared under the direction oi 
the Real Estate Agent. 
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All leases of property located on the several lines and at ter- 
Leasesof prop- mmal points, in charge of the Division Engineers, and used 
?h£-ge“ofDivi- in. connection with the operation of said lines, shall be ne- 
sion Engineers, gotiated and prepared under the direction of the officer 
having charge of the property, and before execution shall be 
forwarded to the Real Estate Agent for examination and 
approval, and copies of all such leases shall be furnished by 
the Real Estate Agent to the officer in charge of the property 

Leases of all other property shall be negotiated and prepared by the 


Real Estate Agent. 

, Leases for a term of one year or less, or for a rental not ex- 

Leases for one 

year or less, or ceeding two hundred dollars per annum, shall be executed on 
excL^S^lloo. behalf of the Company by the Real Estate Agent, and the cor- 
porate seal, duly attested, shall be affixed thereto. 

Leases for a Leases for a rental of more than two hundred dollars per 

rental of more annum shall be approved by the Real Estate Committee and 
than $200. executed on behalf of the Company by the President or a 
Vice-President, and the corporate seal, duly attested, shall be affixed 
thereto. 


Leases for more Leases for a longer period than one year, or for an annual 

than one year, rental exceeding twelve hundred dollars, shall be approved by 
"the Board and executed on behalf of the Company by the 
$1200. President or a Vice-President, and the corporate seal, duly 

attested, shall be affixed thereto. 

Custody of The onginals of all leases, after being duly executed, shall 
original leases, returned to the Real Estate Agent, who shall keep on file 
in his office onginal leases for all real estate leased by or to the Company. 

He shall examine, certify to the correctness, and keep a 
tSces record, of all bills for purchase-money of real estate and right 
water-rents, in- of way; for taxes, water-rents and other municipal claims; 

rents of leased property, ground-rents; interest on mort- 
gages; and all similar charges on real estate payable by the 
Company, and expenses connected therewith. 

Collection of He shall take charge of, rent, and collect the rentals of, 
Dfe ^ *tion of properties owned or held by the Company. All money re- 

re^i^.^Sd ceived by him shall be immediately transmitted to the 
to^S^ure?^ Treasurer, and statements thereof sent to the Treasurer and 
troUw Comptroller, showing for what they were received and the ac- 

^ count to which they should be credited ' He shall make 

Comptroler daily report to the Comptroller of all moneys collected for the 
S^^^a^dfor- property of the Company; and all leases, after being 

duly executed, shall be forwarded to the Comptroller for his 
for inspection, inspection, in addition to any other information necessary 
to a thorough audit of rent accounts 


Abstracts shall fumish to the other departments of the Company 

ottedS^ such abstracts or copies of papers and plans, and such other 
meats. information relating to real estate as may from time to time 

be required for the proper conduct of the business of the Com- 
pany. 
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^rt He shall submit monthly to the President, Fourth Vice- 

vtce :^Sident General Manager, and Comptroller, and through 

General Mana-’ the President to the Real Estate Committee, for their infor- 


ger, Comp- 
troller and 
Real Estate 
Committee. 

Annual report 
to President 
and Real Es- 
tate Committee 


mation, a statement of receipts and disbursements, and 
annually in January of each year to the President and the 
Real Estate Committee, a report of all real estate acqmred 
or disposed of during the year, and of the receipts and dis- 
bursements of his department, and a summary of all matters 
of interest and importance connected with the business of his 


office. 


ma?ion^o/aU^' shall personally examine and heep himself familiar 

charges. With all the real estate in his charge, examine all assessments 
thereof for taxation, including water-rents and other mimicipal 
claims, commimicating in regard to the same directly with the Distnct 
Solicitors, and acting m concert with them m securing proper valuations 
of the same. 


Real estate not 


He shall from time to time make such recommendations to 


needed by 
Company. 


the Fourth Vice-President, as to the sale of real estate not 
needed for the purposes of the Company, and in relation 
to other matters in his department, as he may deem to its best interests. 
Legal ques- Upon all legal questions ansing in the conduct of the busi- 
tions J3,g55 their offices, the Real Estate Agent shall be subject 

to the direction of the General Solicitor, and in communicating with the 


District Solicitors, shall act through him or with his approval. 

Acquisition of acqmsition of all additional real estate and right of 

additional real way Upon or connected with the completed lines of the Com- 
of way. ^ pany and upon all new lines of railroad in which the Company 

may be interested, shall be made imder the direction respec- 
tively of the General Manager, or Fourth Vice-President, and subject to 
the approval of the President, and all necessary instructions in connection 


therewith shall be given by such officers respectively to the Real Estate 
Plan of such Agent. The plans of all such additional real estate and right 
real estate and of way shall be furnished to the Real Estate Agent, duly 
ng o way. approved respectively by the General Manager, the Chief 
Engineer, or the Engineer of Maintenance of Way. 

All officers, agents, and employees of the Company shall fur- 
ployees^of^S'm- through the proper channels, to the Real Estate Agent 
pany to Real any data or information in thdir possession connected with the 
real estate of the Company, or the ownership, lease, rental, 
or occupancy of the same, which may be to its interest, or aid 


him in the performance of the duties of his office. 

Matters con- shall perform such other duties as the Fourth Vice- 

nectedwith President, the President or Board may assign to him. He 
D^rtmeS!^^ shall report to the General Manager upon all matters con- 
nected with the Transportation Department, and shall re- 
ceive instructions from him in reference thereto 


He shall, with the approval of the Fourth Vice-President, appoint 
all officers and employees in his department. 
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economics of railway operation. 

INSURANCE DEPARTMENT. 

Under the Supervision of the Fourth Vice-President. 


Superintendent. 

The business of the Insurance Department shall, under the 
Duties. general supervision of the Fourth Vice-President, be in 

charge of a Superintendent, who shall, by and with the advice of the In- 
surance Committee, manage the affairs of the department, and have the 
custody of all insurance policies, schedules of properties, and maps and 
plans for insurance purposes. 

Books and rec- He shall keep in his office such books and records of the 
affairs of the department as may be necessary for the infor- 
mation of the proper officers and of the Insurance Committee. 

He shall have charge of all matters connected with fire, ma- 
rine, and other insurable risks and losses, and inspections of 
property with reference to protection against these risks, and 
pertaining to the same, which shall be referred to the depart- 

It shall be his duty to effect the necessary insurance and ar- 
range for the settlement of losses to property belonging to 
the Company, and such other losses as it may be xesponsible 
for and which may have been assumed by the department; 
and he shall have made all necessary inspections of the Com- 
pany’s properties with reference to fire, marine, and other 
insurable risks and their protection against the same. He shall perform 
the same duties in connection with similar risks on any lines controlled 
by the Company or in which it may be interested, which may be referred 
to the department. 


Fire, maniie, 
and other in- 
surance. 

all matters 
ment. 

Effect insur- 
ance and ar- 
range settle- 
ment of losses. 

Inspections of 
properties. 


Minutes and He shall also keep the minutes of the meetings of the In- 

accounts, surance Committee, and the accounts of the Insurance Fund, 
and perform such other duties in connection therewith as may be assigned 
to him by the Fourth Vice-President or the Committee. 


Money and se- money and securities belonging to the Insurance Fund 

cuntiesof shall be deposited with the Treasurer of the Railroad Com- 
pany, who shall keep a separate accoimt of the same. 

Drafts on In- All drafts upon the Fund shall be made by the Superin- 
surance Fund, ten dent of the Insurance Department, and shall be counter- 
signed by the Chairman of the Insurance Committee, or, in his absence, by 
the Acting Chairman, and approved by the Second Vice-President, or, 
in his absence, by another Vice-President, or the President. 


A report of the condition of the department, including the 
Insurance Fund, shall be made to the Board at the end of 
each year, and as much oftener as may be reqtured by the Fourth Vice- 
President, the President or the Board. 
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TESTS DEPARTMENT. 

Under the Supervision of the Fourth Vice-President. 

Engineer of Tests. 

The Engineer of Tests, -under the direction of the Fourth Vice-President, 
shall have charge of the Company’s laboratory and test department, and 
all tests and analyses of matenals or supplies purchased or used will be 
under his direction. 

He shall make such reports to the Fourth Vice-President and other 
officers, and, after consultation with them, shall prepare such specifica- 
tions as may be necessary to secure the selection of suitable materials to 
produce efficient and economical maintenance and operation. 

He shall consult freely with the Purchasing Agent, General Manager, 
Chief Engineer, and General Superintendent of Motive Power, and shall 
furnish them such mformation as they may require. 

PURCHASING DEPARTMENT. 

Under the Supervision op the Fourth Vice-President. 

Purchasing Agent. 

The Purchasing Agent, under the direction of the Fourth Vice-President, 
shall purchase all articles required for the Company’s use, except rails and 
equipment. 

No purchases shall be made for use in the Operating Department except 
on requisitions approved by the Chief Engineer, General Superintendent of 
Machmery, General Superintendent of Transportation, or General Manager, 
and no purchase of articles for use in other departments shall be made 
except upon requisitions approved by the heads of such departments. 

The Purchasing Agent shall especially advise with the General Superin- 
tendent of Eqmpment in reference to the purchase of tools, machinery, 
material, and supphes for use in the Mechanical Department. 

For all purchases made, invoices shall be obtained in triplicate. He 
shall examine the invoices, and, if found correct, forward the onginal and 
the triplicate to the Officer or Agent receiving the articles purchased, who, 
upon the original, shall certify in proper form to the receipt of the articles 
m good order and condition, and return the original invoices to the Pur- 
chasing Agent. 

The Purchasing Agent shall also certify thereon to the effect that the 
purchase was made on the authority of, and is so covered by, approved 
purchase requisition, the number of which shall be noted on the mvoice, 
which, with the requisition, shall accompany the voucher to show to the 
Comptroller by whose authority the purchase was made. 

The Purchasing Agent shall certify on every voucher for purchase made, 
that the purchase was made by him on the best terms obtainable, and 
that the prices and amount are correct, and promptly transmit the 
voucher to the Accounting Department. 

Vouchers found to agree with the purchase requisition, approved as 
herein provided, may be passed for payment. 



ECONOMICS OF RAILWAY OPERATION. 


d2 


He shall be aided by a Fuel Agent, Tie and Timber Agent, General 
Storekeeper and Stationer. 

He shall have charge of the sale of old material. 


GENERAL REGULATIONS. 


Bonds. 


Bonds of offi- officers, agents, ticket receivers, conductors, and 

cers, agents, other employees of the Company who may, by virtue of their 
and employees performance of their duties, receive money on 

account of the Company, shall, when required, give bond, for the faithful 
discharge of their duties, in a corporate surety company approved by the 
Board, which bond must be executed within thirty days of 
the date of appointment, and transmitted to the Comptroller 
for safe custody, the premium on such bonds will be paid by 
Custody of. Company. 

Duties of ap- 2. It shall be the duty of the officer appointing officers, 

pointing offi- agents, ticket receivers, conductors, and other employees 
employees re- who are required to give bond, or supervising the issue of 
l^edtogive certificates, bonds, checks, &c , to immediately 

notify the General Solicitor and Comptroller and give such 
information to the General Solicitor as will enable him to prepare the 
necessary bond. 


Amount of amount of bond to be given by agents and other 

bond to be employees of the Company, except passenger conductors, 

and emplo^^s! shall be determined by the average amount of money received 
per month, subject to the following scale: 

If receipts average less than ‘$300 per month the amount of bond shall 


be $500. 

From $300 to $800 $1,000 

$800 to $2, 000 1,500 

$2,000 to $5,000 2,000 

“ $5,000 to $10,000 3,000 

“ $10,000 to $20,000 •. 5,000 

“ $20,000 to $50,000 10,000 

“ $50,000 to $100,000 20,000 

“ $100,000 to $250,000 30,000 

“ $250,000 to $500,000 50,000 


Amount of pas- 4. The amount of bond to be given by passenger con- 
S’^Snds ductors shall be $500 

Bo^s fo^- 5. All persons making application for the issue of duplicate 
grain certifi- scrip, grain certificates, checks, vouchers, or other obligations 
Company, in lieu of the originals alleged to be lost, 
destroyed, shall give bond with security in double 
Company. the amount or value involved, to indemnify the Company 
against the presentation or use of the originals, but no du- 
plicate shall be issued, if the amount involved exceeds $100, unless au- 
thorized by the Board, and all apphcations for such duplicates shall be in 
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writing and embrace a full and detailed statement descnbing the docu- 
ment, and giving the time, place, and manner of the alleged loss, theft, 
or destruction, and be signed and sworn to by the applicant, and shall be 
forwarded through the proper channel to the Board by the head of the 
department issuing such certificates or obhgations. If the amount 
involved is less than $100, a duplicate may be issued on the authonty 
of the First Vice-President or the President. 


Bank Accounts. 

6. All bank or depository accounts shall be in the name 
pos^tory ac- Company, rmless otherwise ordered by the Board, and 

of Com^ny^^ account shall be opened m any bank not authorized 

How opened. t>y the Board. For all payments to the Company by checks or 
vouchers, such checks or vouchers shall be drawn to its order, 
or, if drawn otherwise, they shall be indorsed to the order of the Company, 
and the checks or vouchers shall be immediately remitted by the officer 
receiving them to the Treasurer for credit to the proper account. 

Freight and ticket agents receiving checks to the order of the Company 
shall deposit them to the credit of the Company m the bank or depository 
designated by the Treasurer. n 


Freight and Ticket Agents. 

Regulations. 7. The freight and ticket agents shall be subject to the 
supervision and direction of the General Manager, whose 
regulations shall be enforced through the respective General Supermten- 
dents. They shall, however, remit to the depository of the Company 
Remittances designated by the Treasurer, and in such manner as he may 
Accounts and 2,11 money received on account of the Company, and 

reports. shall keep their accounts and make their reports as directed 

Receipt of Accounting Department. In all cases where the 

money not pro- receipt of money is not provided for m the regulations of the 
regulations. Company, or where there is no agent specially delegated to 
receive it, the money shall be collected by such person as the 
General Manager or a Vice-President shall designate, and he 
shall remit the same to the Treasurer and render an account thereof to the 
Duties of agents agents whose compensation consists 

receiving a of a fixed salary, shall devote their whole time and attention 

fixed salary. interests of the Company, unless expressly exempted 

therefrom by the Board, They shall take charge of the property of the 
Company at their stations, and perform such other duties as may be 
prescribed for them, not inconsistent with a proper discharge of their duties 
as agents Supplies of blanks, books, and stationery to 
supphes fur-^'^ ^ making remittances and reports to the Treasury 

nishedonre- and Accounting Departments will be furnished employees 
Comptroller, requinng same, upon wntten requisition on the Comptroller. 


Payments to 
regular em- 
ployees by pay- 
roll. 


Settlements with Employees. 

8. All pa3mients to the regular employees of the Company 
shall be by pay-roll, to which the veritable signatures of the 
payees must be attached, in all cases where they remain in 
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Witnesses to service until the day of payment. The crosses or marks 
marks. incapable of writing their names must be 

duly witnessed. 

asesofem ^ When a person is discharged previous to a regular pay- 

pbyees di?-’ day, a certificate m proper form, of the amount due, shall be 
fumished him by the shop clerk or time keeper, and be 
certified to by the proper foreman, and if the service was 
duly authorized, payment shall be made upon presentation of the certifi- 
cate to the head of the department in which such service was rendered. 
Receipts for 10 supervisor, foreman, or other person shall, under 

service any circumstances whatever, take a receipt for labor done, 

services performed, or materials delivered, unless the full and just amount 
thereon appearing shall have been truly paid, nor shall he honor any order 
for such payment, unless the person so signing such order shall not be able 
to be present to sign for himself, for the payment of the same, at the regu- 
lar time, by the proper officer; and in all such cases the signature to such 
order shall be duly witnessed by a disinterested person. Payments on 
orders shall be made only in extreme cases. 


Settlement of Expense Bills. 

Settlement of H- ^OT atl expenses other than those contracted for regu- 
expen^e bills. supplies, labor, and services, bills shall be prepared con- 
taining a certificate from the contracting officer that the expenditure was 
for the benefit of the Company, which bill shall be approved for voucher 
by the proper officer, and forwarded to the Auditor of Disbursements 
for voucher. 

Approval of Check Rolls and Bills. 


Approval of President and Vice-Presidents are authorized to 

check rolls and approve all bills or claims for voucher and all check rolls for 
pay-roll covering disbursements of every character made by 
the Company. The Secretary is authorized to approve bills for voucher and 
check-rolls for pay-roll covering disbursements on account of General 
Expenses The General Manager, and General Supenntendent of Trans- 
portation in the absence of the General Manager, are authorized to approve 
bills or claims for voucher and check-rolls for pay-roll covering disburse- 
ments pertaming to the Transportation Department. The General 
Superintendent of Transportation is authorized to approve bills for 
voucher covering car service and interest on equipment The General 
Superintendents are authorized to approve bills or claims for voucher and 
check rolls for pay-roll covering all disbursements except those made on 
account of General Expenses, Construction, Equipment, Real Estate 
Expenditures, and regular supplies. The Purchasing Agent is authorized 
to approve for voucher all bills for regular supphes purchased for the 
Company. 

Appointments. 


Manner of ap- appointment of all officers named in this organi- 

sing zation, whose salaries amount to more than $200 per month, 
shall be confirmed by the Board, and it shall be the duty 
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Salanes of 
officers and 
agents fixed by 
Board 

Wages of em- 
ployees fixed 
by heads of de- 
partments sub- 
ject to con- 
firmation of 
Board 

Temporary ap- 
pointments in 
case of vacan- 
cies 

Appointment 
of employees 
by heads of de- 
partments 

Responsible 
for employees 

Power of dis- 
missal. 


Intemperance, 
vice, profanity, 
or incivility of 
employees not 
permitted. 


of the Secretary to give proper notice of such confirmations. 

14. The Board shall fix the compensation of all the officers 
and agents in the several departments, and the wages of 
other employees shall be fixed by the heads of the depart- 
ments to which they resi)ectively belong, subject to the 
approval of the President. In case of vacancies, heads of 
departments may make acting or temporary appointments, 
which shall be communicated forthwith, in wTiting, to the 
President, who shall submit the same to the Board for con- 
firmation, which temporary appointments shall be valid 
until permanent appointments are made by the Board. 

15. The appointment of all employees not herein provided 
for and the definition of their powers and duties, shall be 
vested in the heads of departments, vrho will be held re- 
sponsible to the Board for the faithful performance of duty 
of all the employees in their respective departments, and the 
said heads of departments shall have the power of dismissal 
when they think it for the interest of the Company, and they 
shall, when required, report the cause thereof through the 
proper channels to the Board. 

16. No person addicted to the use of intoxicating dnnks or 
who is vicious, profane, or uncivil in his deportment, shall be 
employed or continued in the service of the Company. 


Miscellaneous. 

Annual reports head of a department shall make to the President 

partments information of the Board, a complete annual report 

of the affairs under his charge during the year, and shall 
report also to the President or the Board aU matters of importance or 
interest. 

Absence from 18. No officer or employee of the Company shall be absent 
from duty without the consent of the Board, the President, a 
Vice-President, or the head of the department in which he is employed. 
Instructions 19 All instructions emanating from the Board or t^'e 
beards of^de-^^ President in regard to the business of any of the depart- 
partraents ments, shall be given through the head thereof. 
gene^S^ ders Copies of all circulars or general orders issued by the 

head of any department, shall be sent to the heads of each of 
the other departments, and also to the President, Vice-Presidents, and 
Secretary. 

Disagreements disagreement between the heads of 

between beads departments as to the nghts and duties of each, or in case 
o departments shall think that the requisitions made by the other 

on his department are unreasonable, or not for the best interests of the 
Company, such matters in dispute shall be referred to the President, 
whose decision shall be final. 

22. Free tickets shall be issued only by the President and 
by such of the Vice-Presidents as may be authorized by him, 
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Inspection of 
books. 


and by the General Manager. The General Superintendents and Division 
Supenntendents may pass their immediate employees -when in discharge 
of their duties. 

23. The books of the several officers or agents of the Com- 
pany shall at all times be open to the inspection of the 

President, Vice-Presidents, General Manager, Comptroller, or any member 
of the Board, or any persons duly authorized by the President or the Board. 
Inspection of Provided, however. That the Minute-books of the Board of 
Minute-book. Directors shall be open only to the members of the Board, 
except upon a written order of the President or one of the Vice-Presidents. 

24. All money collected by any officer, agent, or employee 
of the Company, must be promptly transmitted to the Trea- 
surer, proper notification being given to the Comptroller and 
the head of the department imder whose jurisdiction the 
accounts are kept. 

25. Each officer, agent, and employee of the Company in 
each department will be required to give his whole time and 
attention to the duties assigned to him, and to use every 
exertion to secure to the Company the best results in his 
operations, by increasing the traffic, and by conducting its 

busmess in the most economical and efficient manner, and whenever any 
circumstance may come to his notice that is deemed to be advantageous 
or detnmental to the interests of the Company, whether in his own depart- 
ment or elsewhere, he shall immediately report the same to the head of 
his department, for report, if deemed proper by that officer, to the General 
Manager or to the President. 

Ignorance not Ignorance will not be accepted as an excuse for neglect 

omission of duty. If not supplied with the rules and 

of duty. regulations, officers and employees must apply to the heads 

, . of their respective departments for them, and in all cases of 

tainingcopyof doubt as to the true meaning or interpretation of any rule, 

regulation, order, or special direction, they must take an 

trueiuterpre- early opportunity to get a full explanation thereof from their 
tation thereof. • la- 

supenor officers. 

The following rules governing employees not hereinbefore mentioned 
have been adopted: 

Station Masters. 


Collection and 
remittance of 
money. 


General sum- 
mary of duties 
of officers, 
agents, and 
employees. 


The Station Master reports to the Superintendent, and must obey the 
orders of the Tram Master and Chief Dispatcher. 

He has charge of the passenger station and station employees where he 
is located. 

It is his duty to see that the station is kept in proper condition; preserve 
order about the station; prevent confusion and delay in seating passen- 
gers and receiving and delivermg baggage; and attend courteously to the 
comfort and wants of passengers and see that the employees do the same. 
He must see that the cars in trains starting from his station are inspected, 
cleaned, and properly equipped; that the trainmen are ready for duty 
at the appointed time, with the necessary signal and other appliances; 
and that the trains are properly made up, and leave on time. 
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Passenger Conductors. 

The Passenger Conductor reports to the Tram Master. 

He must obey the orders of the Chief Dispatcher, Station Master, and 
Ticket Receivers, and conform to instructions issued by the Accounting, 
Passenger, and Treasury Departments. 

He must report for duty at the appointed time with his trainmen; assist 
in making up his tram when necessary; see that the engine and train are 
supplied with full sets of signals; and ascertain that the cars have been 
cleaned, inspected, and properly equipped, and that the brakes and other 
apphances are in proper order. 

He must have a reliable watch and a copy of the Time-table; examine 
the General Order board for each trip, and compare time with the Engine- 
men before startmg. 

He must show his tram orders to his Flagman. 

The Conductor is responsible for the movement, safety and proper 
care of his train and for the vigilance and conduct of the men employed 
thereon, and must report any misconduct or neglect of duty. 

It is his duty to ascertain that passengers are provided with tickets, 
collect fare from those who are not, and put off, at a convenient station, 
any who refuse to pay fare; attend courteously to the comfort and wants 
of passengers, and see that his Trainmen do the same; see that passengers 
are properly seated, and not allow them to ride on the platforms, or in the 
baggage, express or mail cars, or violate, in any respect, the regulations 
provided for their safety; maintain good order; and not allow drxmken 
or disorderly persons to get on the train. 

Passenger Brakemen. 

The Passenger Brakeman reports to the Tram Master. 

While on duty he is under the direction of the Conductor. At stations 
he must obey the orders of the Station Master or Yard Master. 

It is his duty to attend to the brakes; take care of and properly display 
tram signals, attend to the hghtmg, heating and ventilation of all cars; 
open and close the car doors; and assist the Conductor m the proper 
disposition of the passengers, and m preventing them from nding on the 
platform or m any way violating the regulations provided for their safety, 
in preserving order, and m all things requisite for the prompt and safe 
movement of the train and the comfort of the passengers. 

He must report for duty at the appointed time; assist in making up 
his train if necessary; give polite attention to the wants of passengers, 
avoiding unnecessary conversation; and announce at each stopping 
place the name of the station and the length of the stop, if more than 
two minutes. "When necessary to pass through sleeping cars, he must 
do so quietly, so as not to disturb passengers. 

The post of the Rear Brakeman is on the last car of the train. He must 
immediately go back to protect the tram in cases where the rules require 
it, without waiting for signals or instructions to do so; and if the train 
should part, the Brakeman must immediately stop the rear portion and 
send forward the most rehable person he can secure to make stop signals 
imtil the front portion comes back, while he protects the rear. 
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Baggagemen. 

The Baggageman reports to the Tram Master. 

While on duty he is imder direction of the Conductor. At stations he 
must obey the orders of the Station Master He must conform to the 
instructions issued by the Accoimting and Passenger Departments 

It is his duty to receive, take care of and correctly deliver baggage 
carried on the tram, check baggage at stations where there are no bag- 
gage agents, collect, report and remit the proper charge for excess over 
the amount of baggage allowed each passenger; take charge of and 
promptly deliver letters and packages forwarded on railroad business or 
addressed to officers or agents; and attend to the heat and light in the 
baggage cars while on duty. 

He must report for duty at the appointed time; handle baggage care- 
fully; be civil and obliging to passengers, and remain in the baggage car 
while on duty except when required to take the place of the Brakeman. 

He must not carry letters, packages, money, or other valuables not 
authonzed by the regulations nor receive any perquisite for the transpor- 
tation of any article except such as he may be authorized to take charge 
of, at fixed rates for special care; and he must not permit any one to ride 
in the baggage car except mail agents, express agents, and news agents, 
m the discharge of their duty. 

Yard Masters. 

The Yard Master reports to the Tram Master, and must obey the orders 
of the Chief Dispatcher 

He has charge of the yards, of the men employed, and the movement of 
trains and distnbution of cars therein 

It is his duty to see that Trainmen and engines are ready for duty at the 
time appointed, that trains are properly made up and leave on time, that 
Conductors are furnished with way-bills for cars leaving, that way-bills 
are received for cars arriving; that doors of loaded cars are properly 
secured; that cars are inspected, and those needing repairs sent to the 
shops; that the cars are not unnecessarily delayed in the yard, and that 
records and reports are made in accordance with instructions 

He must be familiar with the rules of the freight service, and the duties 
of employees connected with freight trains; require the efficient discharge 
of those duties in his yard; and report all violations of the rules coming 
under his notice. 


Freight Conductors. 

The Freight Conductor reports to the Tram Master. 

He must obey the orders of the Y ard Master. 

He is responsible for the movement, safety, and proper care of his train 
and for the vigilance and conduct of the men employed thereon; and must 
report any misconduct or neglect of duty. 

He must have a reliable watch and a copy of the Time-table; examine 
the General Order board before each trip; and compare tune with the 
Engineman before starting. 
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He must report for duty at the appointed time with his trainmen; 
assist in making up his train when necessary; see that he has the proper 
w^ay-bills for the cars to be moved; see that the engine and train are pro- 
vided with full sets of signals; see that the couplings and brakes are in 
good order before starting, and inspect them as frequently as opportunity 
permits, see that the trainmen occupy their proper places on the train; 
handle freight with care, using every effort to prevent loss or damage; 
keep the car doors fastened except when loading or unloading, and not 
permit imauthorized persons to enter the cars, handle freight or ride upon 
the train. 

He must not move cars from stations without proper way-bill and must 
see that the cars are in safe condition to be moved. When necessary to 
move the cars on station or loaded tracks, he must see that persons loading 
or unloading cars thereon are notified before the cars are moved. He 
must show his tram orders to his Brakemen. 

Freight Brakemen. 

The Freight Brakeman reports to the Train Master. 

He must obey the orders of the Yard Masters. When on duty he is 
under the direction of the Conductor. 

It is his duty to attend to the brakes, be provided with, take care of, and 
properly display train signals, assist the Conductor in loading or tmloading 
the freight, in inspecting the cars, and m doing all things necessary for 
the safe and prompt movement of the tram. 

He must examine and know that the brake shafts and attachments, 
ladders, running boards, steps, hand holds and other parts and mechanical 
appliances which he is to use, are m proper condition; if not, put them so, 
or report them to the proper parties and have them put m order before 
using 

He must report for duty at the appointed time and, when necessary, 
assist m making up his train 

When not engaged m duty elsewhere, he must occupy the post assigned 
to him. The post of the Rear Brakeman (or Flagman) is on the last car. 
He must immediately go back to protect the tram where the rules re- 
quire without waiting for signals or instructions to do so. The Head 
Brakeman must m hke manner protect the front of the tram; and if the 
train should part, the Rear Brakeman must immediately stop the rear 
portion and send forward the most rehable person he can secure to make 
stop signals until the front portion comes back, while he protects the rear. 
An assisting engine on the rear is a part of the tram, and a Flagman will 
be governed accordingly. 

Brakemen must stop their trains at stations and control them in des- 
cending heavy grades without waiting for a signal from the Engineman, 
and must be careful to avoid the shding or heating of the w’heels. 

Switch Tenders. 

The Switch Tender reports to the Train Master. In yards he is under the 
direction of the Yard Master or Station Master. 
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It is his duty to operate the switches under his charge for trains using 
them, to keep the switches in good condition and clear of snow or other 
obstruction, and promptly report defects 

He must keep the switches secured for the main track except when 
passing trams to or from another track, and must watch for approaching 
trams and give the Proceed Signal if all is right. 

Where day and night Switch Tenders are employed one must not leave 
his post until relieved by the other, and the one going off duty must in- 
form the one coming on of trams due which have not passed. 

Levermen. 

The Leverman reports to the Tram Master. In yards he is under the 
direction of the Yard Master or Station Master. He must conform to the 
instructions of the Signal Engineer and, if an Operator, to those of the 
Chief Dispatcher 

It is the duty of the Leverman to operate the levers under his charge and 
keep them m good condition. He must see that the switches are in good 
condition and clear of snow or other obstructions, and promptly report 
defects. 

He must keep the switches secured for the mam track except when 
passing trains to or from another track, and must watch for approaching 
trains and give the Proceed Signal if all is right. 

Where day and mght Levermen are employed, one must not leave his 
post until relieved by the other, and the one going off duty must inform 
the one coming on of trains due which have not passed 

Station Agents. 

The Station Agent reports to the Superintendent and must conform to 
the instructions issued by the Passenger, Freight, Accounting and Trea- 
sury Departments and Tram Master. 

A Station Agent at an important station is required to devote his time 
exclusively to the business of the Company. The Station Agent has 
charge of the Company’s books and papers and of the buddings, sidings 
and grounds at his station, and must preserve order in and about the 
station, and keep the buildings and grounds in proper condition 

It is his duty to attend to the sale of tickets and the receiving, delivering 
and forwarding of freight and collections for same, see that cars are prop- 
erly loaded and unloaded and forwarded, and to keep the accounts, and 
make reports and remittances, in the manner prescribed 

He has charge of the employees at the station and must see that they 
perform their duties properly; promptly report to the Superintendent any 
misconduct or violation of the rules, and an3rthing that is observed that is 
prejudicial to the Company’s interests or may interfere with the safe and 
economical working of the road. 

He must advise the Superintendent of all local matters which may affect 
the interest of the Company. 

He must not sell tickets to persons who are not in a condition to take 
care of themselves, or whose conduct might endanger their lives or make 
them a source of annoyance to others on the tram. 
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He must see that cars left at the station have the brakes applied and 
are not moved by unauthorized persons, or shifted so as to interfere with 
the safety of trams, and that all switches are properly set. , 

Baggage Agents. 

The Baggage Agent reports to the Station Master or the Station Agent, 
and must conform to the instructions issued by the Passenger and Account- 
ing Departments. 

It is his duty to receive and check baggage and deliver it to the Baggage- 
man on the train, take charge of baggage unloaded at his station; handle 
the baggage carefully; collect, report and remit the proper charge for 
excess over the amount of baggage allowed each passenger; be civil and 
obhging to passengers, and reqmre them to show their tickets before 
checking their baggage, m order to avoid errors in route or destination. 

He must keep a supply of the necessary checks, secure them from theft 
or loss, and promptly return those belonging to other stations. 

* Train Dispatchers. 

The Train Dispatcher reports to the Chief Dispatcher. 

It is his duty to issue orders for the movement of trains in the name 
of the Chief Dispatcher, see that they are transmitted and recorded in the 
manner prescribed, and have a record kept showing the time each train 
passes each telegraph office, the time the Tram Dispatcher and the Opera- 
tor in his office go on and off duty, and important mcidents which occur 
while he is on duty. 

A Train Dispatcher to be reheved by another must not go off duty until 
so relieved; and he must explam, in writing, to the Train Dispatcher re- 
lieving him, the train orders in force, and give other information necessary 
for l|is guidance. 

In the absence of the Chief Dispatcher, the Train Dispatcher is respon- 
sible for the deportment and discipline of the Operators. 

Meeting orders must not be sent for dehvery to trains at the meeting 
point if it can be avoided. When it can not be avoided, special pre- 
cautions must be taken by the Tram Dispatcher to insure safety. 

Telegraph Operators. 

The Telegraph Operator reports to the Chief Dispatcher, and in his 
absence to the Tram Dispatcher. An Operator at a station is under the 
direction of the Station Master or Station Agent. 

He is required to be constantly on duty during the hours assigned him, 
and must not leave his office without permission. Where two or more 
Operators are employed during the day or night, there must be always 
one on duty. Where both day and night Operators are employed, one 
must not leave his post until relieved by the other, and the one going off 
duty must inform the one coming on respecting unfinished business and 
the position of trams. 

He must not leave his office when a tram is at the station, unless re* 
quired by business connected with the tram. 
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Each Operator must keep a register of the times at which trams pass his 
office and such other offices as may be required, give particular attention 
to the adjustment of his instruments, and be ready at all times to receive 
train orders; in transmitting, receiving and delivering tram orders con- 
form to the prescnbed rules, keep a full set of signals in good order and 
ready for use, and use them m accordance with the rules, and observe 
the rear of trains and report at once to the Chief Dispatcher and the next 
telegraph office if the proper signals are not displayed. When orders are 
sent for delivery to trains at the meeting point, he must take special 
precaution to insure safety. 

The Operator must be courteous in his intercourse with persons transact- 
ing business at his office, and must use no improper language over the wire. 
He must not leave his office in charge of another Operator without per- 
mission, and must not permit employees or others to frequent his office. 
He must not receive messages to be transmitted free unless signed by or 
addressed to an officer, agent or employee, and on each message sent and 
received must appear the date, the time, the signal and call of the Operator 
who sent and received it. He must preserve messages sent and promptly* 
dehver those received, and must consider all messages confidential, and 
not permit them to be read by any person except those to whom they are 
addressed, nor make their contents the subject of conversation or remarks. 

Should the telegraph line fail at an office for an unusual length of time, 
the Operator must test the wires and report, if possible, on which side of 
his office the failure is. If it is a point which the Lineman cannot reach 
promptly, the Operator must immediately notify the Track Foreman 

The following signals will be used . 

"‘39” for messages of the President, Vice-President, GeneraJ Manager, 
General Superintendent of Transportation and General Superintendents, 
indicating that they have preference over all other business excepting 
train orders. 

“29’' for messages of Superintendents, indicating that they have pre- 
ference over ever 3 rthing but “39” messages and tram orders. 

The telegraph is not to be used for the transmission of communications 
which may be sent by tram without detriment to the Company’s interests, 
and the Operator should report any such cases observed. 

Linemen. 

The Lineman reports to the Chief Dispatcher. 

He must conform to the instructions of the Line Foreman. 

It is his duty to keep the poles in proper position; the wires connected, 
insulated and clear of all obstructions; and make all necessary repairs, 
calling on the Track Foreman for assistance when required. He must 
keep a diagram and record of the wires and changes in wires on his division. 

He must frequently pass over the road and observe the condition of the 
telegraph line and the connections at the offices, and promptly report 
anything observed that may interfere with the proper workmg of the line. 

He must always be provided with a full set of tools and be ready to 
respond immediately to any orders he may receive, and must supply the 
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Operators and Track Foreman with wire and insulators, and instruct 
them in regard to splicing the wire and making other repairs. He must 
report each morning the part of the road on which he expects to be dunng 
the day. 

Road Foremen of Equipment. 

The Road Foreman of Equipment reports to the Master Mechanic. 

It is his duty to ride on engines; instruct Engmeraen and Firemen in 
the performance of their duties and the economical use of fuel and stores, 
see that engines are in good working order and properly equipped, know 
the proper tonnage rating for each class of engine, famihanze himself 
with the quahfications of Enginemen and Firemen, and report any viola- 
tion of rules or neglect of duty which may come to his knowledge. 

He must consult with the Master Mechamc and Engine-house Foreman 
respecting the condition and requirements of the engines 

He will direct repairs to equipment at outlying points where there is 
no regularly estabhshed supervision, reporting to the Master Mechanic 
the action taken 

Enginemen. 

The Engineman reports to the Road Foreman of Equipment. He must 
obey the orders of the Tram Master in matters relating to the movement 
and protection of trams He must obey the orders of the Station Masters 
and Yard Masters as to shifting an^ making up trains, and those of Con- 
ductors as to starting, stopping and management of trains, unless they 
endanger the safety of the tram or reqmre violation of rules When at 
the engine-house he is under the direction of the Engine-house Foreman. 

He shall run his engine with due regard to economy m fuel and use of 
supplies, and direct the Fireman m regard to same. 

He must have a rehable watch; a copy of the Time-table and a full set 
of signals, examine the General Order board before each trip; and com- 
pare time with the Conductor of his train before starting 

He must report for duty at the appointed time; see that the engine is 
in good working order and furnished with necessary supplies; give checks 
for fuel and stores received, and assist in shifting and making up the tram 
when required - 

He must exercise caution and good judgment in starting and stopping 
the train, and m moving and couphng cars, so as to avoid disturbance 
to passengers and injury to persons or property; keep a constant lookout 
for signals and obstructions; acknowledge all signals except fixed signals; 
stop and inquire respecting any signal not understood, and report any 
neglect of duty observed, see that the front of the tram is protected, 
when necessary; use every precaution against fire, and not permit burn- 
ing waste, hot cinders or any other thing to be thrown from the engine; 
clean the ash-pan or front end only at points especially designated, report 
the condition of the engine at the end of each tnp; and assist in making 
repairs when called upon. 

He must call the indications of signals to the Firemen. 

He must show his train orders to the Fireman and to the Head Brake- 


man. 
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He mtist permit no unauthorized person to ride on the engine. 

He must not leave the engine during the trip except in case of necessity 
and must then leave the Fireman in charge. 

Firemen. 

The Fireman reports to the Road Foreman of Equipment He must 
obey the orders of the Tram Master in matters relating to the movement 
and protection of trams When at the engine-house he is under the 
direction of the Engine-house Foreman. When with the engine, the 
Fireman must obey the orders of the Engmeman respecting the perfor- 
mance of his duties. 

He shall fire his engine properly, with due regard to economy in fuel. 

The Fireman must report for duty at the appointed time; assist in 
shifting and making up the tram when required, assist the Engmeman 
m keeping a lookout for signals and obstructions, call the indications to 
the Engmeman, take charge of the engine during the absence of the En- 
gineman and assist in making repairs when required He must not run 
an engine m the absence of the Engineman, imless m some emergency he 
is directed to do so by the Conductor or some one in authority. He 
must be familiar with the rules for the protection of trams and use of 
signals, which he must be prepared to use promptly. 

He must protect the front of the tram when necessary. 

Engine-house Foremen. 

The Engine-house Foreman reports to the Master Mechanic. 

He must comply with the orders of the Master Mechanic with regard 
to the assignment of engines and of Engmemen and Firemen 

He has charge of the engine-house and the workmen employed therein 
It IS his duty to see that the engine-house is kept clean and m good order; 
that the workmen perform their duties, that the supplies are economically 
used; that the engines are prepared for service promptly and are m good 
working order and properly equipped, and that they are inspected and 
cleaned and reported for repairs when necessary; and that Engmemen and 
Firemen are ready for duty at the required time 

He must certify to Enginemen’s trip reports and know that the time of 
Enginemen’s arrival and departure is correct. 

Car Inspectors. 

The Car Inspector reports to the Master Mechanic, and must comply 
With the orders of the Station Master or Yard Master. 

It IS his duty to inspect all cars passing his station; make needed re- 
pairs; and send to the shop cars not fit for service 

He must see that cars m passenger trains are properly washed, equipped 
and warmed, that all the fixtures are clean and in good order and ready 
for use; and that the load on freight cars is properly placed, and does not 
exceed the safe capacity nor the authorized quantity or dimensions. 

When inspecting cars, he must protect himself by placing a blue signal 
at the end of each car or train in accordance with the rules. 
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Track Foremen. 

The Track Foreman reports to the Supervisor. 

He has charge of the repairs on his section and is responsible for the 
safety of the track, bridges and culverts. 

He must see that the track is good line and surface and properly 
spiked; that it is in true gauge; that the cross-ties are properly spaced, 
lined and tamped, that the roadbed is in good order; that the proper 
slopes and ditches are preserved; and that there is no interference with 
the drainage. He must engage in work personally, and see that watchmen 
and other workmen faithfully perform their duties; suspend them for 
neglect or misconduct; and report the same to the Supervisor. 

He must compare time each day with the clock at the nearest telegraph 
office, or with the Conductor of a train; and must carefully observe 
signals displayed by trams. 

He must watch points where obstructions are likely to occur; examine 
the slopes or cuts and remove anything likely to fall or shde; remove 
combustible material from the vicinity of the track, bridges and buildings; 
extinguish fires that may occur along the road; watch the telegraph line 
and keep the poles and wires in proper position; report promptly any de- 
rangement of the wires and assist the Lineman when necessary; see that 
W'ater-stations are kept in order and report any failure in the water-supply; 
see that the lences are kept in repair; prevent encroachment on the right 
of way and other grounds of the Company; render prompt assistance in 
cases of accident, or delay to trains; and see that old material is gath- 
ered up and that his section is kept in neat and proper condition. 

He must not permit anything to be placed where it will endanger trains 
or employees, and, during heavy storms, he must detail his forces to watch 
the road and take every precaution to prevent accident. 

Any work that interferes with the safe passage of trains at full speed 
is an obstruction and must not be attempted without full protection in 
both directions. If merely a reduction m speed is necessary, he must 
have Caution (green) signals placed at a sufficient distance from the 
obstruction, and must have Proceed (white) signals placed just beyond 
the obstruction on the Engineman’s side of the track Where it is neces- 
sary for trains to come to a stop before reaching the obstruction, or 
wffiere the Caution signals cannot be seen from the obstruction, he must 
send out Flagmen with Stop (red) signals a proper distance to msure 
fuU protection. He must report all failures of Engmemen to properly 
acknowledge these signals. 

He must not permit his switch key to pass out of his possession, and 
must personally attend to the opening and closing of switches. 

He must not run his hand car without at least one man facing in 
each direction, nor without full protection by signals when necessary 
He must see that push cars, when used, are never so loaded as to prevent 
prompt removal on approach of a tram, and that they are at all times 
properly protected by signals. 

He must not permit hand or push cars to be attached to moving 
trains, or to be run at night without a hght, or at any time on other 
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than Company’s business, or without his authority, or on other than 
sidings or outside main tracks in the direction of traffic where practicable. 
He must see that they are so secured when not in use that they cannot 
be moved to endanger trams. 

Track and Bridge Watchmen. 

Track and Bridge Watchmen report to and receive their instructions 
from the Track Foreman. 

The Track Watchman must carefully examine the track and see that 
it is in safe condition; that the switches are set and locked for the mam 
track; that cars left on sidings fully clear the main track, and that the 
doors of loaded cars are secured. He must examine buildings and other 
property of the Company and protect them from fire and other damage. 

Should an obstruction to the track occur, the Watchman must at once 
display Stop signals in both directions and immediately send word, if 
possible, to the Track Foreman. Night Watchmen, before going off 
duty, must notify the Track Foreman of the trains due which have not 
passed, and of any other matters reqmnng attention. 

The Bridge Watchman must keep a supply of water on the bridge 
and follow each tram with a bucket of water to extinguish fire or hot 
cinders that may have fallen from the engine; keep the coping of the 
abutments and piers clean; remove combustible matter from near the 
bridge; frequently examine the timber and iron work of the bridge and 
report any decay or defect; and prevent all persons, except employees 
from crossing the bridge. 

The Watchman must observe the speed of passing trains and report 
any violation of the rules When his time is not wholly occupied with 
watching, he will attend to such other duties as may be assigned him. 

Crossing Watchmen. 

The Crossing Watchman reports to the Captain of Police. 

He must exercise care to insure full protection at the crossmg when 
trains are approaching. 

He will use white signals at crossings to signal vehicles or pedestrians, 
and on crossing gates Red signals must be used only to stop trains 

He must keep his watch-house clean and not permit imauthonzed 
persons in or about the premises. 

Where two or more Watchmen are employed dunng the day or night 
there must be always one on duty. When both day and night Watch- 
men are employed they must not leave their posts until relieved by each 
other. 



PART II. 

EMPLOYMENT, EDUCATION, AND DISCIPLINE OF FORCES.’*' 
Numbers and Classification of Railway Employees. 

From the Thirteenth Annual Report of the Interstate Com- 
merce Commission on the Statistics of Railways in the United 
States, it appears that on June 30, 1900, there were 1,017,653 
employees of all classes engaged in railway transportation. This 
gives an average of 529 employees per htmdred miles of line, and 
the movement of 139,143 ton-miles per employee. 

The classification of these employees into 18 separate classes, 
and the number per hundred miles of line in each class for the 
year 1900, are shown in the following table: 

Per 100 


Class. 

Number. 

miles 
of line. 

Per 

cent. 

General officers 

. . . 4,916 

3 

0.5 

Other officers. ... 

4,669 

2 

0 5 

General office clerks 

. 32,265 

17 

3.2 

Station agents. .... 

31,610 

16 

3 1 

Other station men 

. . . 89,851 

47 

9 0 

Enginemen 

. . . 42,837 

22 

4.3 

Firemen 

. 44,130 

23 

4 4 

Conductors . 

. . . 29,957 

16 

3 0 

Other trainmen 

. . 74,274 

39 

7.4 

Machinists 

.... 32,831 

17 

3.2 

Carpenters 

. . . 46,606 

24 

4.6 

Other shopmen 

114,773 

60 

11.0 

Section foremen 

33,085 

17 

3 3 

Other trackmen 

226,799 

118 

22.0 

Switchmen, flagmen and watchmen. . . 

50,789 

26 

5 0 

Telegraph operators and dispatchers. . . 

25,218 

13 

2 5 

Employees, account floating equipment. 

7,597 

4 

0 7 

All other employees and laborers 

125,386 

65 

12.4 


1,017,653 

529 

100 0 


^Bulletin No 37 (November, 1901) of the U S Department of Labor, 
by Samuel McCune Lindsay, Ph, D , has been freely abstracted in the 
preparation of this chapter. 


67 



68 


ECONOMICS OF RAILWAY OPERATION. 


In France nearly 2^ times as many employees per hundred 
miles of Ime are employed, and in Prussia the statistics for the 
State railways show slightly over SJ times as many per hundred 
miles of line as in this country. 

The importance of railway employment may be estimated by 
the ratio of the total number of railway employees to the total 
number of persons engaged in ^ gainful occupations in the 
United States. According to the census of 1890 the number of 
railway employees was about 2 per cent, of the total number of 
persons over ten years of age engaged in gainful occupations. 

Employment. 

In applying for railroad employment an applicant is usually 
given certain blanks to be filled out, giving some general informa- 
tion concerning his age, previous experience, positions held, with 
references, etc. This must be accompanied by a certificate of 
character, and a certificate of physical examination if the work 
for which he applies demands this. Additional forms are then 
filled out, giving special information for the particular branch 
of w'ork he desires to enter. 

Very minute instructions are given to the surgeons conducting 
the physical examinations, and very accurate tests have been 
worked out on the basis of railroad experience to test the color 
perception and other necessary physical qualifications . These tests 
are uniformly applied under carefully printed instructions issued 
to all examining surgeons for any one company, and are quite 
similar for aU railroad companies with high standards. Since 
the great railroad strike of 1894 the railroads centering in Chicago — 
and recently many others — demand a “ clearance card,” or paper 
stating record and cause of discharge, signed by an official of the 
road with which the applicant last worked. This practice has 
been denounced by railroad employees as a conspiracy on the 
part of the roads to prevent men who have gone out on a strike, 
or who are members of tabooed labor organizations, from getting 
employment. The matter has been brought up in court in the 
so-called blacklisting cases, but thus far the courts have held 
the clearance card to be legal. These tests and qualifications 
cover about 400,000 employees, or over 38 per cent, of the grand 
total of railway employees in the country. The remaining 62 
per cent, comprise about 23 per cent, of general officers, office 
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clerks, and skilled mechanics in various trades, whose qualifications 
are the same as in the business w’orld generally, and 39 per cent, 
of the grand total who are ordinary, tmskilled laborers, for whom 
the sole qualifications are physical health and willingness and 
ability to perform manual labor. 

For all employees except the unskilled day laborers the rail- 
ways of the United States demand men who have a good com- 
mon-school education as a general basis. They then require 
the major part of their employees to work their way up through 
the lower grades of the service, and familianze themselves by 
actual experience in the service with the needs of the better-paid 
positions for which they have special aptitude and natural 
ability. The better general training and education a man has 
before entering railway employment, the more rapid is apt to be 
his advancement. 

Freedom from the use of intoxicating liquors is very generally 
demanded and enforced. Some roads have recently established 
rules against the employment of habitual cigarette smokers, 
on the ground that such men are physically incapacitated for 
railway employment by a disordered nervous system. 

The age qualifications have changed greatly in recent years, 
and are now uniformly lower than they were 10 years ago. It 
is now difficult for anyone over 35 years of age to enter railway 
service without previous railway experience, and many roads do 
not employ new men at all over this age. 

Requirements for Admission to Railway Employment. 

(This railway company operates 1,476 miles of line and em- 
ploys 8,000 men.) 

Enginemen. — Promote from firemen. 

Firemen. — Not imder 21 or over 27 years of age. 

Physically — robust. 

Physical proportion — normal. 

Health — good. 

Eyesight — ^perfect. 

Hearing — ^perfect. 

Character — good. 

Habits — ^free from dissipation. 

Education — ^at least common-school. 

Conductors. — Promote from brakemen, 
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Brakemen. — Same as firemen. 

Mechanics.— (Machinists, arpenters, masons, blacksmiths, etc.) 
Competent (demonstrated by trial). 

Not over 35 years of age. 

Physically — robust. 

Physical proportion — ^normal. 

Health — good. 

Eyesight — good. 

Heanng — good. 

Character — good. 

Habits — free from dissipation. 

Education — sufficient. 

Station Agents. — Promote from telegraph operators, clerks, etc. 
Clerks. — Competent (demonstrated by trial). 

Health — good. 

Eyesight — good. 

Heanng — good. 

Character — good . 

Habits — ^free from dissipation. 

Education — sufficient 

Telegraph Operators. — Competent (demonstrated by trial) . 
Health — good 
Eyesight — good. 

Hearing — good. 

Character — good . 

Habits — free from dissipation. 

Education — sufficient. 

Education. 

Not as much is done in this direction on American roads 
as on European roads. Few American roads furnish directly 
any technical education for their employees, as is quite 
general on the European roads. Most roads, in the trans- 
portation department, have equipped instruction cars with 
the necessary apparatus and charts, and these are moved 
about from place to place and the men required to familiarize 
themselves with their operations in order to pass examina- 
tions on the books of rules for promotion in the service. One 
company employing 32,000 men states that in its transpor- 
tation and machinery department apprentices to the trades of 
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machinist, blacksmith, boilermaker, tinsmith, carpenter, and 
painter are taken at the prmcipal shops of the company and serve 
a term of apprenticeship therein of from three to four years, 
according to age, being released on attaining their majority. 
Some of the machinists’ apprentices are given special in- 
structions in mechanical drawing as a part of their appren- 
tice course, but aside from the foregoing, no technical 
education is furnished by the company. In connection 
with the drill of the men on the rules, some technical edu- 
cation is necessarily offered by superior officers on most of 
the roads. One road employing over 10,000 men states that 
“ in train service the technical education furnished by the com- 
pany consists of special instruction to trainmen in regard to use 
of air-brakes and air-signals, for which purpose we have fitted up 
a car to be used especially in connection therewith. In reference 
to apprentices in shops, if special ability is shown they are pro- 
moted to our drawing office, where they receive technical experi- 
ence in mechanical engineering.” Another company employing 
14,700 men states that it encourages its employees to take tuition 
in the correspondence schools on favorable terms. Several com- 
panies furnish documents from time to time to their firemen 
and engineers with a view to encourage them to study for promo- 
tion in the service. Beyond these very general features little 
is done by the companies either to train men to enter the service 
or to train them while in the service for the higher grades, except 
as they receive such training through experience in the work of 
the lower grades. A few railroad officials have held their sub- 
ordinate officials responsible for keeping the men under them at 
a high degree of efficiency by holding conferences at which vari- 
ous difficulties incident to the service are presented and the 
men individually questioned as to what they would do in the 
event of certain emergencies. Thus, the Chicago, Burlington and 
Quincy Railroad has for years carried out this plan veiy^’ generally 
on its system. The Reading and the Lehigh Valley do the 
same. Several roads furnish free reading-rooms, and a few 
have traveling libranes for the general improvement of their 
employees. In recent years the Young Men’s Christian Asso- 
ciation railroad department, has effected an organization on the 
more important roads, with headquarters at which reading- 
rooms, libraries, and club-house features are provided, and 
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also a few elementary educational courses, some of them espe- 
cially devised to meet the needs of railroad men. The first railroad 
branch of the Yotmg Men’s Christian Association was established 
in Cleveland in 1872; now there are 68 of these associations, 
with organizations at over 150 division points, and with a 
total membership of 37,000 railroad employees. To this work 
the railroad corporations now contribute annually over $180,000. 
Of these associations 45 occupy entire buildings owned by the 
associations, and 23 have buildings set apart by railroad com- 
panies or officials for the use of the association. Thirty -five of 
these associations reported in the year 1900 that they had edu- 
cational classes in which 112 branches were being taught. In 
addition to the common-school branches, frequently represented 
in the educational programs of these associations, the follow- 
ing program of one of the largest associations, located on the 
Pennsylvania system, may serve to indicate the extent to which 
such courses sometimes meet the particular needs of railway 
employment: 

Air-brake Plant in operation and demonstrations on alternate Monday 
and Friday afternoons and evenings during October, and on Friday 
afternoons and evenings during the remainder of the season 

Steam-heating Model and cut sections provided, demonstrations given 
on alternate Monday and Friday afternoons and evenings dunng October 

Valve motion. Demonstrations with special models Monday afternoons 
and evenings during November. 

Lubrication Lectures on valve, engine, and machine lubrication Monday 
afternoons and evenings during December 

Injectors. Lectures — with models of Sellers’ and Monitor injectors — 
Monday afternoons and evenings during January 

Signals and switches. Illustrated lectures Monday afternoons and even- 
ings dunng February. 

Coal and locomotive firing Lectures Monday afternoons and evenings 
during March. 

First aid to the injured: Lectures Monday afternoons and evenings 
during April. 

The instructors will be experts on these subjects. 

The models, cut sections, charts, and other appliances will be at the 
service of all employees of the Pennsylvania Railroad Company for in- 
spection daily, except Sunday, from 9 a m. to 10 p m. No fee charged 
for instruction or use of appliances. 

The education of the rank and file of railway employees is, of 
course, a very important matter, but it is still more important 
that proper means be used for the careful training of the officers 
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of the company. To this end it has been found of great value to 
bring the officers of a given rank together at stated inter\^als for 
a discussion of general subjects in connection with their work. 
The mterchange of ideas and the opportunity for fnendly dis- 
cussion of matters which are apt to produce friction, have a value 
which it is hard to overestimate. It is quite generally under- 
stood that men develop little except under the pressure of actual 
responsibility, therefore, by giving to the officers of one rank a cer- 
tain amount of responsibility above that of their actual position, 
the tendency is to cause these officers to become better fitted for 
advancement. The general manager who holds regular meetmgs 
of his staff of general superintendents and department heads 
for the purpose of discussing questions of general interest, will 
gain much in the added interest of his staff m their work and in 
each others difficulties, in addition to the value of the direct 
suggestions which may be forthcoming at these meetings. The 
general superintendent, by holding regular meetings of his super- 
intendents, will gain similar advantage. The superintendent, 
by bringing together the heads of the maintenance of way, main- 
tenance of equipment, and transportation dejDartments, will 
have taken a long step toward bringing the departments into 
smoother working condition and avoiding the danger of work 
being performed for the benefit of the department instead of 
for the benefit of the railroad company. The division engineer, 
by bringing together occasionally the heads of his sub-depart- 
ments, will likewise promote good feeling and efficiency. The 
same results will follow the bringing together by the heads of 
the other departments of the officers in charge of their sub- 
departments. 

In addition to these meetings, it will be found profitable to 
organize the heads of the division departments into associations 
which should meet from two to four times a year to discuss the 
various questions relating to the work of their departments, 
these associations reporting through their chairman direct to 
the head of the department, and they should be given the author- 
ity to make recommendations in regard to methods, standards, 
materials, and similar matters. By arranging the meetings 
at suitable places, added pleasure and profit can be derived in 
the way of visits to points of interest in connection with the de- 
partment represented. It is suggested that the following groups 
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of officers be reqmred to associate and meet as above described: 

(1) Division engineers. 

(2) Master mechanics. 

(3) Trainmasters. 

(4) Agents (it is, of course, impossible for all of the Agents 
to attend any particular meeting, but, by selecting the Agents of 
the more important stations, a sufficient number can be brought 
together to accomplish much through their detailed knowledge of 
requirements in their department). 

There are a number of important national societies in connec- 
tion with railway work, such as the American Society of Civil 
Engineers, The Amencan Society of Mechanical Engineers, The 
Amencan Railway Engineering and Maintenance of Way Associ- 
ation, The Amencan Railway Master Mechanics’ Association, The 
Roadmasters Association, The Master Car Builders’ Association, 
The Association of Railway Accountants, The xAssociation of 
Maintenance of Way Master Painters, and others. The discus- 
sions at the annual meetings of these associations usually bring 
out the best ideas of some of the best men in those particular 
lines of work. It would, therefore, seem worth while for rail- 
road companies, desirous of bringing their operations to the 
highest possible standard, that they be represented at these 
meetings by officers selected from the various departments, and 
that the information so obtained be disseminated among the 
other officers by means of the system associations before men- 
tioned. 

Setting aside entirely the actual benefits obtained by direct 
recommendation of these associations, the value to the railroad 
company in the way of training its officers, and in the creating of 
an esprit du corps, is well worth the cost and time which would 
be devoted to this means of education. 

Promotion. 

Most of the railroads apply very strict civil-service rules to 
questions of promotion. The previous record of the employee, 
the results of various examination tests, both at the time of his 
admission to the service and at recurring periodic interA^als since 
that date, constitute his record, on which a claim for promotion 
must rest. Very little sentiment or bad politics has any chance 
in railroad work. Some of the most successful railroad companies 
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pride themselves upon the fact that their highest officers have 
almost invariably come up from the lowest ranks. 

Another point which may be regarded almost as a peculiar- 
ity of railroad service is that promotions are usually made within 
the service, and transfers from one road to another are the excep- 
tion rather than the rule. Seniority of ser\dce plays a consider- 
able part in governing ordinary promotions where many candi- 
dates are available. Some roads directly encourage all the higher 
officials to see that men are training constantly for higher 
positions, thus maintaining a sort of system of tmderstudies 
for all the more important positions. One road prints this 
rule* 

“ In case of a vacancy, either by death, resignation, dismissal, or pro- 
motion, or in case of a new position being created, or additional force 
being required in any position above the lowest rate of pay, the most 
capable man in any lower position should be promoted to fill the vacancy, 
no matter in what branch of the service he may be. In order to have 
matenal worthy of promotion in every branch of the service, it will be 
necessary for heads of offices, departments, and divisions to select only 
the best applicants for such positions as students, apprentices, office 
boys, clerks, operators, switchmen, brakemen, firemen, section foremen, 
etc , being the classes from which promotions are most commonly made, 
and make it a rule not to employ new men for any position that can be 
as well filled by promoting a man already in the company’s employ. 
Promotions from one branch of the service to another are desirable, and 
every employee should be encouraged to acquire a general knowledge 
of the business, especially of that branch toward which he has a natural 
inclination. To this end heads of offices, departments, and divisions 
will notify the general superintendent, the general traffic manager, or 
general manager, of employees who are especially worthy of promotion 
to other departments Care should be taken not to mistake a man’s 
unfitness for present work to be proof of a qualification for a better 
position in some other department, but rather the reverse.” 

There are two general lines of procedure in the promotion 
of employees. They are on the basis of: 

(1) Seniority. 

(2) Special fitness. 

It is the common practice in the army and navy sendees 
of different countries to promote almost solely on the basis of 
seniority, especially during times of peace. The result of this 
system of promotion is to put a premium on early entrance into 
the service and on the avoidance of anything which would tend 
to interfere with the health of the individual, thereby tending to 
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longevity and the consequent advancement to the higher posi- 
tions. Extraordinary merit and application are worthless to the 
possessor with this system of promotion, as he must await his turn 
regardless of the superiority of his work. 

The more ambitious and capable men are apt to leave the 
service in which such promotion is customary, and the result is 
that the higher positions are filled by men of mediocre ability. 
On the other hand, this system does away with rivalry and pro- 
motes harmony and good fellowship throughout the service. 

The system of selecting the men best fitted for the position, 
regardless of seniority, acts strongly as a spur to the energetic and 
ambitious, but on the other hand it produces serious friction and 
jealousies, and has a tendency to undermine the stability of the 
organization, because of the intrigues entered into with a view 
of securing promotion by favoritism in its various forms, instead 
of by merit. A discussion of this question in some of the various 
army circles has brought out the idea that the proper course to 
pursue is promotion by seniority and the prompt retirement of 
inefficient officers. This means a continual weeding out of in- 
competent men throughout the organization, and should tend 
to the filling of the various positions by men who are entitled to 
them, not only by seniority, but by their actual fitness for the posi- 
tions. As some men are entirely fitted for and make most excel- 
lent subordinate officers, whereas they are entirely unfitted for 
and make complete failures as superior officers, it becomes evi- 
dent that this method of promotion would work a great hard- 
ship on men of tliis character, provided they were not permitted, 
or had not the good sense to refuse promotion to the higher 
grades when it was offered them. The general practice in railway 
organizations is to give the greater weight to seniority in 
promoting to the minor positions, but, as more and more im- 
portant positions are to be filled, less and less weight is given 
to seniority in making the selections. 

Discipline. 

Theprimary object of the infliction of discipline on employees in 
the railroad service is to bring about strict attention to duty, in- 
cluding aninteUigent compliance with rules and other instructions. 
The effect of discipline is two-fold, — ^primarily, on the employee 
disciplined, and secondarily, as an object lesson to others. One 
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railroad has named the following offenses which it regards as 
sufficient cause to warrant immediate dismissal from the service: 

Disloyalty. 

Dishonesty. 

Desertion. 

Intemperance. 

Immorality. 

Insubordination. 

Incompetence. 

Wilful neglect. 

Gross carelessness. 

Inexcusable violation of general rules, resulting in endanger- 
ing or destroying property. 

Making false reports or statements, or concealing facts 
concerning matters under mvestigation. 

While it is not the province of a railroad company to act as 
a reformer of character, at the same time, from motives of self- 
interest in the endeavor to secure employees whose services shall 
possess a maximum value, and also with, a view to causing the 
infliction of discipline to bring about the least suifermg of the in- 
nocent in the person of families of employees, it is impossible 
to use discharge as the only means of discipline. As it frequently 
happens that employees having large families to support, or who, 
in their endeavor to better their condition, are engaged in the 
making of payments on homes or other property purchased, 
are without any material amoimt of ready money, the infliction of 
suspension from work and pay for a period of even ten days 
sometimes involves them and those dependent upon them in 
serious pecuniary difficulties, so that the actual punishment may 
be entirely out of proportion to that which it is intended to inflict. 
These and other causes have brought about the system of discipline 
by record, one form of which is exemplified in the following 
general notice: 

THE ATCHISON, TOPEKA & SANTA FE RAILWAY COMPANY- 
Office of General Superintendent and 
Office of Superintendent of Machinery. 

Topeka, Kan , July 20, 1897. 

To All Employees of Operating Departme'ni' 

1. On August 1, 1897, the system of “ discipline by record ” for em- 
ployees will be put into effect, » and suspension from duty, with consequent 
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loss of, time, will be discontinued Discipline will be maintained by 
reprimand, book suspension, or by dismissal from the service Upon that 
date all employees will be considered as starting in with a clear record 
An individual account will be opened with each employee in a book kept 
for that purpose in the superintendent’s office A duplicate record will 
be kept in the office of division master mechanic for all employees in 
mechanical department 

2 Reprimands will be noted on the records of employees who may 
receive same Suspension, though for a certain number of days, will 
be nominal Instead of actual suspension, the employee at fault will 
be allowed to continue at work A charge wull be made on the record 
of every case of neglect of duty, violation of the rules or of good practice, 
accidents, improper conduct, etc , resulting in discipline of an employee, 
with the penalty imposed, as may be determined by proper officers. 

3 Record bulletins will be issued by the superintendent not oftener 
than fortnightly, and posted at division terminals on a special board. 
These bulletins will be educational, they wuU be issued for, and give a 
bnef accoimt of, each case wffiere it is thought advisable to give all em- 
ployees an understanding of the case and discipline, especially cases 
where there w’as any doubt on the part of employees of proper course 
to be taken, and state how it could have been avoided, but will omit 
all reference that would identify the person at fault 

4 Such acts as disloyalty, dishonesty, desertion, intemperance, in- 
subordination, wilful neglect, gross carelessness, immorality, violation 
of rules w'hereby the company’s property is endangered or destroyed, 
making false reports or statements or concealing facts concerning matters 
under investigation, etc , will, as heretofore, subject the offender to sum- 
mary dismissal. 

5 Credits will be given on the record, and may also be bulletined, 
for notably excellent conduct, deeds of heroism and loyalty, good judg- 
ment in emergencies, etc These special credits will be given full con- 
sideration in connection with any charges entered. 

6 No reprimand or suspension will be noted against an employee’s 
individual record without notice to the person affected, and an oppor- 
tunity given for investigation and defense Each employee’s record 
will be open for inspection during business hours at the supenntendent’s 
office, or office of division master mechanic, by the employee himself, 
but not by others, except by division and general officers If net prac- 
ticable for an employee to go to the office, a transcript of his record will 
be sent him upon application 

7 No suspension will be made for less than 10 or more than 60 days 

8. Reprimands and suspensions charged against an employee’s record 

may be canceled as follows 

(a) A repnmand will be canceled by a perfect record for three months. 

(h) A suspension of 10 days will be canceled by a perfect record for 
six months 

(c) A suspension of more than 10 and not exceeding 20 days will be 
canceled by a perfect record for nine months. 
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(^d) A suspension of more than 20 and not exceeding 30 days will 
be canceled by a perfect record for one year 

(e) A suspension of more than 30 and not exceeding 60 days will 
be canceled by a perfect record for one and one-half years 

(f) Inasmuch as the credit system is an experiment, the length of 
perfect record for which credits are given is subject to change 
whenever it may be found to bear imjustly on employees af- 
fected by it, or on the company. 

The main points which it is sought to accomplish by these com- 
bined features, the record book and the bulletin, are stated by 
Mr. George R. Brown, who first instituted the system, as being 
as follows: 

1. To secure a higher state of efficiency Stnct discipline is essentia! 
to successful operation, no continuous service performed by man can be 
perfect, but a high state of discipline and a careful selection of men will 
produce a high class of service, and successful operation will be the result. 

2 To avoid loss of time and wages of employees, resulting m possible 
suffering of those dependent upon their earnings, as w'ell as demorahza- 
tion of employees by enforced idleness 

3 To avoid unnecessary seventy in the dismissal of an emplo>’ee, or 
requiring him to serve an actual suspension for a single offense that 
does not injunously reflect upon his reputation, conduct, capacity, or 
future usefulness in the service. 

4. To remove the false, but too common impression in the minds of 
employees who have served actual suspensions that the amount lost to 
them in wages is a payment to the company for the loss and trouble 
caused it, and that in the future settlements can be made in the same 
manner 

5 To avoid frequent service changes by considering each case of an 
emng employee on its ments, weighing his character, previous record 
and future availability, without regard to parallel cases of other em- 
ployees. 

6. To advance the education of employees through the medium of 
bulletin notes, enabling them to avoid the mistakes made by others 

7. To establish in the ser^dce a feeling of security, in the confidence that 
faithful service will be recognized and rewarded by uninterrupted em- 
ployment, and the certainty that reward and promotion will not follow 
indifferent service. 

Aids to Industrial Betterment the Personnel 
OF the Service. 

Several railroad corporations have established savings funds, 
with a view to encouraging thrift, and providing a safe and easy 
method for their employees to invest their savings. One of the 
first, but not the largest of this sort, is that of the Baltimore and 
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Ohio Railroad, which has also combined with it a loan feature, 
which is operated somewhat as a building and loan association 
fund. This savings fund was inaugurated August 1, 1882, and 
the prospectus announced its object to be 

“The encoiiragement of habits of prudence, economy, and thrift by 
placing within the reach of every employee of the railroad company, 
upon the simplest and most advantageous terms practicable with proper 
security, all the benefits derivable from the safest and most liberal 
savmgs institutions of the country, and from the best conducted build- 
ing societies.”. 

The depositors in this fund receive the actual earnings, and 
they are guaranteed by the company at least 4 per cent, interest. 
Some account of the plan of operation and of the results in the 
earlier years are given in a previous article on Railway Relief 
Department.* 

During the whole history of the fund 7,569 accounts have been 
opened and 3,204 were in force on June 30, 1900, at which date 
the report for the last fiscal year thus noted showed the amount of 
deposits tobe $569,152.12, and the amount loaned during the year 
$357,138 44. The total deposits since the establishment of the 
fund have been over $4,000,000 and the amount loaned nearly 
$3,000,000. The amount now due depositors is $1,518,328.08, 
and the outstanding loans amount to $990,202 53. Loans are 
made at the rate of 6 per cent, per annum. The total amount 
loaned to employees has been expended in building 1,268 houses, 
buying 1,376 houses, improving 320 houses already owned, and 
releasing liens on 722 houses. The successful operation of the 
fund has enabled it to pay 5^ per cent, interest to depositors 
for several years. 

A still larger saving fund is that of the Pennyslvania Rail- 
road Company, established by order of the board of directors 
November 16, 1887, by virtue of the following resolution: 

Resolved, That this company will receive through such of its agents 
as the board of directors may from time to time designate, such por- 
tions of the wages or salaries of the employees as they may desire to 
leave with the company, and will repay the same with such interest 
thereon as may from time to time be fixed by resolution of the board, 
and in the manner and according to the methods which shall be in like 
manner prescribed. 


* See Bulletin of the Department of Labor, No. 8, January, 1897, p. 50. 
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The annual report of the Pennsylvania Railroad Company 
for the year 1900 showed a balance to the credit of the Employees' 
Saving Fund of $2,717,709.03. The amount received from de- 
positors during the year was $774,589. 12. The interest allowed on 
deposits was $104,597.34. Of the assets of the fund $2,835,000 
was invested in securities bearing interest at an average rate of 
over 3i per cent. The operating expenses of the fund, amount- 
ing for the year to $4,953.38, were contributed by the Pennsyl- 
vania Railroad Company. The rate of interest at present 
paid by this fund is 3^ per cent It was 4 per cent, up to July 
1, 1900. The agents at over 100 stations upon the lines east of 
Pittsburg are designated as depositaries for the fund, which 
had at the close of the year 6,529 depositors. 

The Illinois Central Railroad has recently put into operation 
a plan for interesting its employees and also its patrons along the 
road in investing in the stock of the company on somewhat more 
advantageous terms than are enjoyed by the general public. A 
move in this direction was made in May, 1893 The company has 
put prominently before its employees a practical plan whereby 
they can save small sums of money from their wages and buy 
shares of the company's stock. The amounts are deposited with 
the company to be credited on the purchase of stock, to bear 
interest while so accumulating at the rate of 4 per cent, per 
annum, and may be withdrawn at any time with accrued inter- 
est, at the option of the depositor. The plan as now m oper- 
ation was announced to the officers and employees of the railroad 
in the following circular sent out from the president’s office 
under date of May 25, 1896 

ILLINOIS CENTRAL RAILROAD COMPANY. 

President’s Office, Chicago, May 25, 1896. 

To Officers and Employees of the Ilhnots Central Ratlroad Company 
Referring t‘o my circular letter of May 18, 1893, outlining the plan for 
assisting employees of the company to purchase shares of its stock, it is 
with much gratification that i note their increasing desire to thus identify 
their interests with those of the company 

In order that the plan may be more clearly understood, I present it 
herewith in greater detail. 

On the first day of each month the company will quote to employees, 
through the heads of their departments, a price at which their applica- 
tions will be accepted for the purchase of Illinois Central shares during 
that month. An employee is offered the pnvilege of subscribing for 
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one share at a time, payable by instalments in sums of $5 or any multiple 
of $5, on the completion of which the company will deliver to him a 
certificate of the share registered in his name on the books of the com- 
pany He can then, if he wishes, begin the purchase of another share 
on the instalment plan The certificate of stock is transferable on the 
company’s books, and entitles the owner to such dividends as may be 
declared by the board of directors, and to a vote in their election. 

Any officer or employee making payments on this plan will be entitled 
to receive interest on his deposits, at the rate of four per cent per annum, 
during the time he is paying for his share of stock, provided he does not 
allow twelve consecutive months to elapse without making any payment, 
at the expiration of which period interest will cease to accrue, and the 
sum at his credit will be returned to him on his application therefor 

Any officer or employee making payments on the foregoing plan, and 
for any reason desiring to discontinue them, can have his money returned 
to him with accrued interest, by making application to the head of the 
department in which he is employed 

An employee who has made application for a share of stock on the in- 
stalment plan is expected to make the first payment from the first wages 
which may be due him Forms are provided for the purpose, on which 
the subscribing employee authorizes the local treasurer in Chicago, or 
the local treasurer in New Orleans, or the paymaster or the assistant 
paymaster to retain from his wages the amount of instalment to be cred- 
ited monthly to the employee for the purchase of a share of stock. 

In case an employee leaves the service of the company from any cause 
he must then either pay in full for the share for which he has subscribed 
and receive a certificate therefor, or take his money with the interest 
which has accrued 

The foregoing does not preclude the purchase of shares of stock for 
cash An employee who has not already an outstanding application 
for a share of stock on the instalment plant which is not fully paid for, 
can m any given month make application for a share of stock for cash 
at the price quoted to employees for that month, and he can in the same 
month, if he so desires, make application for another share on the in- 
stalment plan. 

Employees who want to purchase more than one share at a time for 
cash should address the vice-president in Chicago, who will obtain for 
them from the New York office a pnce at which the stock can be pur- 
chased. 

Any employee desiring to purchase stock (except in special purchase 
of more than one share for cash) should apply to his immediate superior 
officer or to one of the local treasurers. 

Stuyvesant Fish, President. 

This opportunity to become part owners in the property of 
the corporation has been availed of by all classes of employees. 
On June 30, 1900, 3,090 shares of the company’s stock had been 
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purchased and paid for under this plan, the average cost to the 
purchaser having been $98.13 per share, the market price of the 
stock at the same time being $116 per share. Under date of 
October 29, 1900, the company reported that 211 employees had 
made partial payments on account of one share each, those pay- 
ments aggregating $7,951.80, or an average of $37.69 on each 
share. Since the shares have gone above par on the market the 
buying under this plan has fallen off somewhat, probably for the 
reason that many of the employees have confused shares of $100 
each with apromise to pay thatsum, and are therefore unwilling to 
pay more than $100 for a share. The number holding shares 
under this plan has also decreased since the stock has gone above 
par by reason of certain holders selling out in order to take the 
premium and make a profit on their investment. Persons resid- 
ing along the line have been recently encouraged to take small 
holdings of stock by virtue of the agreement of the company 
to carry registered holders of stock to Chicago and back free once 
a year at the time of the annual meeting. The company is there- 
fore very well satisfied with the tendency to wider distribution 
of its stock in the hands of small holders, which it believes will 
promote the business interests of the company. An interesting 
statement, made at the time of the last annual meeting, Sep- 
tember 26, 1900, showing the distribution of holdings of stock, 
is as follows: 

The capital stock is, $60,000,000, divided into 600,000 shares 
of $100 each. 

This is represented by certificates for 599,949 full shares and 
scrip for fractions aggregating 51 shares. 

The certificates are registered in the names of 6,941 different 
holders. One of these, the Administration Office, in Amsterdam, 
has held large blocks of stock for nearly forty years, against which 
it has outstanding its own receipts, or due bills, good to bearer, 
which are held b}^- a very large but unknown number of individ- 
ual proprietors in Holland There are registered in the name 
of the Administration Office 39,577 shares. This leaves 560,372 
shares in the name of the remaining 6,940 stockholders, as 
registered on the company’s books, the average holding being 
80 74 shares, or $8,074. 

There are in America 4,350 stockholders, owning 355,227 
shares, being 59.21 per cent, of the whole. 
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In each of the twelve states in which the company runs its 
trains we have a number of proprietors, ranging from 6 m 
Nebraska, who own 149 shares, to 879 in Illinois, who own 
38,117 shares, or $3,811,700. 

The certificates of stock are registered as follows: 


Shares. 

In 6 names, 5,000 shares or over, 12 01 per cent of the whole . 72,057 
In 75 names, from 1,000 to 4,999 shares each, 24 3 percent of the 

whole . . .... 145,771 

In 98 names, from 500 to 999 shares each, 9 73 per cent, of the 

whole . 58,406 

In 731 names, from 100 to 499 shares each, 25 78 per cent of the 

whole . . . . . 154,667 

In 493 names, precisely 100 shares each, 8 22 per cent, of the 

whole.... . . .... 49,300 

In 5,538 names, less than 100 shares each, 19 96 per cent of the 

whole..' ... 119,748 

Total 599,949 


The above statement shows that a decided and growing majority 
of the stock is held in America, and of all the holdings the major- 
ity is held in lots of less than 500 shares ($50,000). The actual 
number of propnetors is even greater than the statement shows, 
because each account is treated on the books of the company 
as one holding, although many such accounts represent executors, 
trustees, and corporations acting for many individuals 

In one sense this experiment of the Illinois Central Railroad, 
so far as the plan for its employees acquiring holdings is concerned, 
may be regarded as a profit-sharing arrangement. It is 
doubtless adopted with this motive in view, but the report of 
its workings to date shows that in reality it is regarded by the 
employees more as a savings fund. The interest of a holder of 
one share of stock in the earnings of the corporation is not apt 
to outweigh very strongly his interests as a wage-earner in case 
of labor disputes, especially if the stock is readily marketable 
and he can sell without much loss, or even at a profit. The plan 
will become effective in its influence as a preventive of strikes 
only when the holdings become very much more numerous and 
larger than at present Now probably less than 10 per cent, of 
the total number of employees of the railroad hold a share of 
slock. 
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The Great Northem Railway has also recently inaugurated 
a plan providing for investments by employees in stock holdings. 
Ten thousand shares ($1,000,000) were set aside by the directors 
to be handled by a company known as The Great Northern Em- 
ployees’ Investment Association, Limited. Certificates w^ere is- 
sued against these shares in multiples of $10, bearing 7 per cent, in- 
terest, payable in quarterly dividends. Any employee who has been 
at least three years in the service of the company and who does 
not receive over $3,000 per annum for his services is eligible to 
buy these shares. The holders of the shares may withdraw at 
any time, receiving the full amount of dividends accrued to date. 
The average market rate of the stock being $155 there seemed 
at the time of the inauguration of this plan to be ample security 
for a 7 per cent, investment of savings. 

The Pensioning of Railway Employees, 

Definite pension systems have now been adopted by several 
of the leading railroad companies of the country as company 
measures. The pension features have naturally and inevitably 
grown out of other forms of company relief provided for em- 
ployees. In general the}^ represent efforts to extend and sys- 
tematize earlier measures to aid employees. 

Relief and Insurance Societies of the Railway Brotherhoods,— 
The plan usually followed in the organization of insurance de- 
partments is to have a separate fimd managed by the officers 
of the national organization in the brotherhood, and subject 
to the control of the brotherhood assembled in its annual con- 
vention. In the case of the Brotherhood of Locomotive Engi- 
neers the insurance department is a separate organization with 
different officers, who, however, report to the annual conven- 
tion.^ In most of the brotherhoods insurance is compulsory 
and is made a condition of membership. The subordinate lodges 
of several brotherhoods provide in some cases for mutual funds 
which are for sick and accident benefits. These are, however, 
unimportant compared with the provisions made by the several 
national organizations. 

Relief Departments of the Companies.— Of the later Relief 
Departments, there was organized March 10, 1899, The Atlantic 
Coast Line Relief Department It is managed by an advisory 
committee, of which the general manager of the Wilmington 
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and Weldon Railroad Company is chairman, and the committee 
includes 12 members, 6 chosen annually by the boards of direc- 
tors of each of the constituent companies, and 6 chosen annu- 
ally by the several classes of contributing employees. The 
engmemen, hostlers, firemen, and wood passers of the associated 
companies make up one class of employees, which chooses one 
member of the advisory committee; the conductors, yardmas- 
ters, baggage masters, flagmen, brakemen, train hands and 
yardmen constitute a second class, with one representative; 
the employees of the roadway departments make up a third 
class, which elects two representatives; the machinists, car- 
penters, overhaulers, cleaners, and other shop employees make 
a fourth class, with one representative; and the station agents, 
train dispatchers, telegraph operators, clerks, warehousemen, 
and all others a fifth class, with one representative. 

The associated companies are as follows: Wilmington and 
Weldon Railroad Company, Atlantic Coast Line Railroad Com- 
pany of Virginia, Atlantic Coast Line Railroad Company of 
South Carolina, and the Norfolk and Carolina Railroad Com- 
pany. The associated companies guarantee the fulfilment of 
the obligations of the relief department and take charge of all 
moneys belonging to the relief fund, allowing four per cent, 
interest on monthly balances and paying all operating ex- 
penses. There are five classes of membership, determined by 
amount of wages or average earnings per month of employees, 
as follows: (1) Less than $35; (2) from $35 to $55; (3) from $55 
to $75; (4) from $75 to $95; (5) $95 or over. 

No age qualification nor medical examination was required of 
employees in the service of the company three months previous 
to the date when the relief fund went into operation (April 1, 
1899), if they desired to become members. Members of each 
class contribute the following amounts monthly: (1) $0.75; 
(2) $1.50; (3) $2 25; (4) $3; (5) $3 75, for which they receive: 

(1) Accident Benefits , — ^Payment for each day of continuous 
disability by reason of accident on duty, for a period not longer 
than 52 weeks in each class, as follows: (1) $0.50; (2) $1; (3) 
$1.50; (4) $2; (5) $2.50, and at half these rates thereafter during 
the continuation of disability. Members are also entitled to 
free surgical attendance. 

(2) Sick Benefits . — ^Payment for each day, except for the first 
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six days, of disability by reason of sickness, for a period not 
longer than 52 weeks, at same rates as for accident benefits. 

(3) Death Benefits . — To the beneficiaries of members of each 
class, as follows: (1) $250; (2) $500, (3) $750; (4) $1,000; (5) 
$1,250. 

With the exception of the first members, who were in the em- 
ploy of the company three months or more previous to the date 
of organization of the relief department, applicants for member- 
ship are subject to physical examination and to certain age 
conditions, and all members have certain privileges by which 
they can take out additional benefits at proportionately re- 
duced charges, as will appear in the following table on page 88. 

The ordinary death benefit of the first class is $250, and on 
this is based all ordmary and additional benefits. The ordi- 
nary death benefit of each higher class is this $250 multiplied 
by the number of the class, so that the second class gets $500 
ordinary death benefit, and so on for the other classes. The 
member of the first class pays 75 cents monthly contribution, 
entitling him to 50 cents daily benefits, when sick or injured, 
and $250 death benefit, as provided for in the regulations. If 
the member is not over 45 years of age, he can secure additional 
death benefit equal in amount to the death benefit of his class, 
viz., $250, for which he contributes 30 cents additional per 
month. If over 45 years of age he contributes 45 cents addi- 
tional per month. A member of the second class secures $500 
ordinary death benefit, and can take two or less additional 
death benefits under same rates as a member of the first class 
for each additional death benefit. The other classes are pro- 
vided for in like manner. When a member applies for addi- 
tional death benefit he must submit to a medical examination, 
as provided in the regulations. 

Accident Insurance. — Some railroads have, in addition to re- 
lief departments, or as a part of such work, made provision by 
which employees who are considered as extra hazardous risks 
by the insurance companies may be insured by regular com- 
panies at special rates. In some cases this is an arrangement 
made between the railroad company and the insurance com- 
pany on the terms of a special contract. In other cases the 
railroad company either offers or requires employees to insure 
in a particular insurance company, agreeing to pay part of the 
premiums, the premiums being paid at the usual rates. 
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The Chicago and Eastern Illinois Railroad Company provides 
a special form of msurance of its own. Application for such in- 
surance is made out by an employee, who authorizes the com- 
pany to advance for him the premium by deducting from each 
month’s pay, so long as he remams m the service of the com- 
pany or until the policy is cancelled by the company, the rate 
of premium agreed upon. The rates established by the rail- 
road company are. For of&ce men, station men, passenger con- 
ductors, tower men, and flagmen, one-half of one per cent, of 
monthly wages; for freight trainmen and switchmen, two per 
cent, of monthly wages, for all other employees, one per cent, 
of monthly wages ; in return for which a certificate of insurance, 
providing for a benefit, in case of accidental injury not resulting 
in death, equal to one-half of employee’s usual wages for a 
period not exceeding 50 weeks, provided that the total does 
not exceed $1,000, and, in case of death, providing for the pay- 
ment of a benefit of one-half the employee’s usual wages for one 
year (less amounts paid on account of the injury) and also of 
funeral expenses and doctor’s bills to the extent of a sum not 
exceeding $100, the total not to exceed $1,000. 

This accident insurance is not self-sustaining on the basis of 
the premiums charged, but the company agrees to pay the de- 
ficits. The department was put in operation June 1, 1893, and 
the company has contributed the sum of $3,065.59 over and 
above premium receipts for the period from June 1, 1893, to 
January?" 1, 1901 

Pension Departments. — ^Most of the relief departments or- 
ganized by the railroad companies have made provision by which 
any surplus shall be used for superannuation or pension relief 
The Burlington Relief Department alone did not contemplate 
such action at the beginning. In proportion as the companies 
have been liberal in making up deficiencies and have allowed 
some surplus to accumulate, the need for definite organization 
to carry out this part of the purpose of the plan of relief depart- 
ments has become necessary. It is also plainly evident to rail- 
way officials that the interest on the surplus of the relief depart- 
ment is not enough to accomplish much in the direction of 
pensions. The roads establishing pensions have therefore had 
to consider from the financial side, whether the assistance they 
were already giving under general moral pressure and in a desul- 
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tory way to persons disabled in the service, or to those who had 
reached an age when they were incapacitated for further service, 
could not be better utilized in a more definite pension scheme, 
if it would not pay them financially to pension many of their 
mcapacitated employees, whether incapacitated by accident or 
age, who were now employed in easy positions largely for the 
purpose of giving them relief ; furthermore, if the result of mak- 
mg the future more secure for those entering railroad service 
would not enable the companies to reduce the age at which men 
were admitted to the service, and at the same time appeal more 
strongly to young men to go into the service. Pension depart- 
ments have been largely the outgrowth of such questions being 
answered in the affirmative. They have originated in the desire 
to render more systematic aid to those who spend a long period 
of their lives in the service of the companies, and to improve 
the service by weeding out weak and incompetent men and by 
reducing the average age of the employees. 

The first pension department was that of the Baltimore and 
Ohio Railroad Company, which was established at the same time 
the relief department was inaugurated, and as part of the same 
scheme. This dates from March 15, 1889. 

Next in order of time came the pension department of the 
Pennsylvania Railroad, established January 1, 1900, on the 
lines east of Pittsburg, and a similar organization established 
by the lines west of Pittsburg, going into effect January 1, 1901. 
This is the most elaborate pension scheme yet adopted by any 
railroad company, and, perhaps, by any industrial organiza- 
tion It was not undertaken until after very careful investiga- 
tion had been made of the experience of foreign railroad cor- 
porations in this direction, and of a number of methods proposed 
to accomplish the ends in view The main features of the pension 
plan as announced to the employees are given in the following 
general notice sent out by the president and general manager, 
as follows: 


PENNSYLVANIA RAILROAD COMPANY. 

GENERAL NOTICE. 

Office of the President, Philadelphia, Dec. 18, 1899. 
The Pennsylvania Railroad Company, the Northern Central Railway 
Company, the Philadelphia, Wilmington and Baltimore Railroad Coni-^ 
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pany, the West Jersey and Seashore Railroad Company, and the Phila- 
delphia and Camden Ferry Company, having each adopted a similar 
plan of pension allowances, and also a similar policy of age hmitation, 
to take effect on and after January 1, 1900, and having entered into an 
agreement for the joint administration of their respective pension de- 
partments, under the title of “ The Pennsylvania Railroad Pension De- 
partment, this circular is issued to advise the officers and employees of 
the general terms of said plan and policy 

First All officers and employees of the company, who are required by 
the organization to give their entire time to the service of the company, 
who shall have attained the age of 70 years; or who, being between the 
ages of 65 and 69 years, inclusive, shall have been 30 or more years in 
the service of the company, and shall then be physically disquahfied, 
shall be relieved and placed on the pension roll 

Second Subject to ratable reduction, so that the entire annual ex- 
penditure for pension allowances by the five companies above named 
shall not at any time exceed the aggregate sum of three hundred thousand 
dollars, pensions shall be allowed upon the following basis 

Third. For each year of service one per centum of the average regular 
monthly pay for the ten years preceding retirement Thus, by way of 
illustration If an employee has been in the service of the company for 
40 years and has received on an average for the last ten years $40 per 
month in regular wages, his pension allowance would be 40 per cent, 
of $40 or $16 per month 

Fourth. Pension allowances shall be paid monthly, and shall terminate 
on the death of the beneficiary. 

Fifth No pension allowance shall be paid to any officer or employee 
for a period during which he may be receiving accident or sick benefits 
from the relief department. 

Sixth The acceptance of a pension allowance shall not debar the bene- 
ficiary from engaging m other business, but such person can not re-enter 
the service 

Seventh The pension department shall, under the supervision of the 
president, be in charge of a board of officers consisting, until otherwise 
ordered, of the vice-president, the general manager, and the assistant 
comptroller of the Pennsylvania Railroad Company The board of offi- 
cers shall be appointed annually by the boards of directors of the several 
companies, and shall, subject to the approval of the said boards, make 
and enforce regulations for the government of the department. 

Eighth No action which shall now or hereafter be taken in connection 
with the origin or furtherance of a pension department or plan shall be 
held or construed to give any officer, agent, or employee a right to be 
retained in the service or beco ne entitled to pension allowances, but on 
the contrary, each company may discharge any officer, agent, or em- 
ployee at any time, when in its judgment the interests of the company so 
require, without liability for pension or for other allowances save only 
salary or wages then earned and unpaid 

No person shall be taken into the service of the company who is over 
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85 years of age, except that, with the approval of the board of directors — 

First Former employees may be re-employed within a period of three 
years from the time of their leaving the service. 

Second Persons may, irrespective of age limit, be employed where the 
service for which they are needed requires professional or other special 
qualifications, but 

Third. Persons may be temporarily taken into the service, irrespective 
of age limit, for a period not exceeding six months, subject to extension, 
when necessary, to complete the work for which engaged. 

By order of the board of directors 

A. J Cassatt, President. 

Labor Organizations. 

Transportation is usually held to be a quasi-public service, and 
therefore in many important respects the railway laborer has a 
somewhat different legal status from that of the laborer m other 
occupations. Notwithstanding this fact, the railway laborers 
of the country have met most of the problems and difficulties 
common to all classes of labor before they arose elsewhere, and 
have dealt with them successfully. Thus, in the matter of organ- 
izations alone, several grades of railway labor are in a more 
flourishing condition to-day than most other groups of workers 
in the country. They are recognized by their employers, who 
make with them formal contracts, and in other ways recognize 
the validity of the trade-union principal. 

It is interesting to note the recent growth in numbers in the 
organizations of railway employees, and to compare the total 
membership in organizations in the several branches of service 
with the total number of such employees in the United States. 
The statistical data for this comparison are available* the reports 
of the Interstate Commerce Commission giving with a fair degree 
of accuracy the total number of railway employees by grades 
of service, made up from the pay-rolls of the railroad companies 
of the country, and the brotherhoods reporting at their annual 
conventions their total membership Of course, some allowance 
must be made for men excluded by the conditions of membership. 
The following table, however, not only shows the relation which 
the organized employees in the several grades of service bear 
to the total number, but also the variations in this relation from 
year to year. The engineers, conductors, and firemen, as will 
be seen from this table, are best organized^ 
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Wages and Working Hours. — Conditions vary so greatly m 
so vast a tem tonal area as the United States, that there is no 
standard wage for any class of railway labor for the whole country. 

The practice of American railways recognizes two measure- 
ments for a day’s work, the one being the number of hours per 
day and the other the amount of work accomplished. This is 
practically the same as in all industries, where some men are 
paid by the day wage and others by piece-work. For most 
trainmen in railway ser\dce, the measure of a day’s work is the 
number of miles run, 100 miles generally constituting a day’s 
work. 

The nature of the service makes hours necessarily irregular 
in normal operations of railroad traffic. The necessity of chang- 
ing train and engine crews at established points where terminal 
facilities are provided, renders it impracticable to arbitrarily 
fix the hours of labor of train and engmemen. Emergencies 
frequently occur, due to accidents or condition of weather, when 
men may be required to work continuously from 20 to 30 
hours, and in exceptional cases men have been continuously at 
work in train service for 36 hours. Of course this is neither 
to the interest of the men nor the road, and both parties to 
the labor contract desire to avoid such occurrences. 

Inasmuch as the protection of the public demands that ac- 
cidents caused by overwork or over-fatigued employees in the 
transportation service shall not occur, there has been considerable 
legislation in several states on the subject of hours of labor for 
railway employees. Several states have statutes providing 
that railway employees shall not be compelled to work more 
than a specified number of continuous hours, after which there 
must be a specified period of rest. 

The peculiar conditions of railway traffic not only make long 
and irregular hours often necessary, but require, especially in 
certain branches of the service, a very considerable amount of 
Sunday work. 

One railroad company, employing nearly 32,000 men, reports 
that all stations, warehouses, and places for receipt or delivery of 
freight are closed on Sunday, and practically none of the em- 
ployees in these grades are required to be on duty. In engine, 
train, and yard service, the requirements vary according to the 
volume of business. In busy seasons, it is customary to move 
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trains ; at other times, but a small number. It is probable 
that m engine, tram, and yard service, one-half of the employees 
are sometimes required to work on Sunday, the proportion being 
greater in a heavy season and less in a light season. In the 
road department probably 10 per cent, of the employees work 
on Sunday. 

The question of wages is a much more debatable one, and is 
apt to cause more friction between employer and employees 
than that of hours. Indeed, the latter usually resolves itself 
into a contest for pay for overtime, and therefore becomes in 
reality a question of wages, the rate of which is governed, in the 
long run, by the well-imderstood law of supply and demand. 



PART III 


ACCOUNTS AND ACCOUNTING. 

The objects sought by accounting and reports are three-fold: 

1. To enable the owners of the Property to judge as to its 
value and as to the efficiency of the Management; 

2. To aid the officers of all grades in their efforts to secure 
economical results in that portion of the company’s operations 
intrusted to their charge, 

3. To prevent dishonesty. 

In the day of the small railroad the general officer in charge 
of operation was able to personally see to and regulate most 
matters of detail, and required but few reports to enable him to 
keep closely in touch with the situation. To-day, with from 
5,000 to 10,000 miles of road under his control, he is helpless 
to personally regulate operations. He employs Superintendents 
of Divisions and General Superintendents of Grand Divisions 
to attend to the detail of active operation, and his own time is 
taken up with the regulation of the general policy and with the 
study of the results obtained b}^ his subordinate officers. To 
guide him therein he must have statements of the amounts and 
costs of work done — not the individual items (which he could 
not possibly find the time to consider), but the amounts and 
costs of great groups of items — and on the skill with which the 
selection of such data is made, depends the value of the deduc- 
tions therefrom. 

In the great majority of operations, it is practically impossible 
to determine exactly what the cost of a given operation should 
be. For example, it is impossible to state exactly the amount 
of coal which should be consumed by a given locomotive on a 
given day in hauling a given number of cars between two given 
points, inasmuch as this cost will var^’" with the quality and fine- 
ness of the coal, with the amount of wind, with the condition of 
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the rail, with the number of trains which it is necessary to meet, 
and with many other local conditions the exact effects of which 
are practically indeterminate. It is entirely feasible, however, 
to determine the amounts expended by this tram to-day, and by 
a similar train to-morrow and the next day and so on; then, by 
grouping these expenditures over an extended period of time 
so as to show the expenditure per trip for each engineman, it is 
possible to indicate with considerable accuracy which man is the 
most economical, and which man is the least economical in his 
use of fuel, on the theory that it is hardly possible that all of the 
adverse conditions should be incurred continually by any one 
man, but that, on the contrary, such conditions will average 
about the same for each man, this average being closer the greater 
the number of records obtained. In other words, it is by com- 
parison that information for the guidance of the judgment is 
to be secured, and the comparative analysis is the important 
weapon for attacking problems relating to how and where to re- 
duce the cost of operation, the comparison usually being between 
the results obtained on a given territory this month as against 
those obtained some other month, or, of the results obtained by 
one man on this territory as against those obtained by another 
man on a similar territory. 

Therefore, in determining on the subdivisions of expense or 
earnings, there should be kept in mind the need for 

1. Grouping only items of a similar character in one account. 

2. Subdividing the accounts in such manner as to obtain more 
exactly similar items the further the subdivision is earned, and 
in combining the accounts to combine the most similar accounts. 

3 Sufficient subdivision to be of use to the Division Officers, 
who are, after all, the men on whom it is necessary to depend 
to actualty secure results. 

4. So grouping the accounts that all of those for which any 
one officer is responsible will be together (this means that the 
accounts must in a measure follow the organization). 

In the recognition of similar items, it is important that two 
points as to the items be kept in mind They are 

1. That they shall have a common unit of measure; 

2. That the expenditures be brought about by similar causes. 

The common measure of track is the foot or mile, and, in com- 
paring the cost on different territories, the cost of maintenance of 
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track is usually reduced to the cost per mile. The cost of main- 
tenance of locomotives, however, is measured, not by the cost 
per mile of locomotive, but by the cost per mile run, so that, if 
we should combine the cost of -locomotive repairs with the cost 
of track repairs, we would be unable to apply any unit of measure 
which would be reasonable for the entire expense. 

The forces at work which bring about the need for expendi- 
ture for operation and maintenance are, in general, 

1. Deterioration on accoimt of weather conditions, such as 
the action of rain, frost, etc. 

2. Deterioration on account of decay. 

3. Deterioration on account of use (the amount and character 
of traffic) . 

If we do not separate the cost brought about by the first two 
classes of items from the cost incident to the third class, then 
we are unable to make proper allowance for changes in the 
amount and character of traffic as affecting expenditures. 

Operating Expenditures. 

Operating expenditures can be placed in three classes with 
reference to the effect of fluctuations in traffic thereon. 

They may be termed 

1. Constant Expenditures. — ^Those which are not affected 
appreciably by any ordinary change in the amount of traffic, 
but which, if they vary, do so from other causes. A good ex- 
ample of expenditures of this character is that for fence 
repairs. It makes not the slightest difference whether there are 
two or one hundred trains per day passing a fence; it will decay 
at the same rate in either case. 

2. Indirect Variable Expenses. — While, in the end, the expendi- 
tures of this class vary practically directly with the amount of 
traffic, yet such variation does not necessarily occur at the time 
that the variation in the traffic occurred. A good example is 
the expenditure for rail. While the rail is destroyed by the ton- 
mileage, yet, as thf" rail frequently lasts for twenty years before 
requiring renewal, daily, weekly, and monthly or yearly fluctu- 
ations in the amount of traffic do not at once make themselves 
evident in increasing or decreasing the expenditures for rail 
renewal, though in the end they produce an effect proportion- 
ate to their total volume. 
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3, Direct Variable Expenses. — In this class should be placed 
all expenditures which vary directly with changes in the 
amount of traffic. As examples may be cited the wages of train- 
men and the fuel used by locomotives. The expenditures are 
incurred and must be met from month to month in volume 
fluctuating with the amount of traffic handled, and consequently 
the train-mile and ton-mile make excellent units of measure 
therefor. 

Equipment repairs belong unquestionably to the second class 
of expenditures, with the exception of what may be termed 

Running Repairs,’' which can be grouped quite accurately in 
the third class. If we take a road which has 100 locomotives 
and which has sufficient business to keep 75 fully employed and 
we start out with all locomotives in first class condition, it is 
possible to use a locomotive up to the point where it requires 
heavy repair, put it on the side-track and replace it by a reserve 
locomotive, and so on, until all the reserve has been employed. 
During this period the expenditure for repairs per mile run would 
be very low. If we should now undertake to place the equip- 
ment in first-class condition, including the engines which have 
been partially worn-out and side-tracked, the expenditure per 
mile run during this period would be very high. During both 
periods, however, it would be necessary to make minor repairs 
to the locomotives at the end of almost every run, and it would 
probably be found that the cost per mile run for these minor 
repairs would be fairly constant. As the locomotives become 
older they gradually come to the point where they require 
rebuilding, or where they are scrapped and new locomotives 
purchased to replace them. This again increases the cost per 
mile run for the period in which such renewal takes place. 

Sometime after the Interstate Commerce Commission was 
established, it, for the purpose of making possible the compari- 
son of the operating expenses of different railroads, issued in- 
structions that annual reports of earnings and expenditures 
be made to it by each corporation in certain form which it laid 
down. This form was the result of a meeting of a number of the 
representative railway accounting officers of this country, and 
their work marked the first great advance in the art of railway 
accounting A number of states also adopted certain require- 
ments as to accounts, but they, as a rule, conform to the require- 
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ments of the Interstate Commerce Commission, and where they 
do not so conform, they have been satisfied with figures obtained 
by vanous methods of pro-rating and estimating, so that it has 
not been found necessary to make any material modification on 
account of state requirements. In a few cases some further 
subdivision has been made necessary. As a result of the sit- 
uation the more modern Railway Disbursement Accounts are 
arranged on the basis of a subdivision of the Interstate Commerce 
Commission accounts, and afterwards a re-grouping to bring 
more nearly similar items together. 

There are many kinds and classes of Accounts, and the failure 
to clearly distinguish between them has caused much trouble to 
those endeavoring to obtain a working knowledge of railway 
accounts and accounting. 

To begin with, there are Open Accounts and Closed Accounts, 

The Closed Account is a statement of receipts or disbursements 
covering a stated period. 

For example, John Smith keeps a record of his personal expenses 
for the month of July, and finds that they amount to $76.00. 
This $76.00 represents the Expenses of John Smith for the 
month of July, a closed account, the statement being final and 
complete in itself. 

The Open Account, as its name indicates, is a running record. 
It records both receipts and disbursements, and from it can be 
compiled various closed accounts and also a statement of the 
Balance on Hand at any period. 

For example, Wm. Brown starts an Open Account to record 
his situation as to cash. He starts in with a statement of his 
cash on hand and he records from time to time all the cash he 
receives, stating, perhaps, for what he received it, as for wages, 
or for sale of his lot, etc. Also, he records the cash he pays out 
from time to time, stating, perhaps, what he pays it out for. It 
is evident that, if he makes all the entries as to cash received and 
disbursed, he can tell at any time by “ balancing ” his book just 
what cash he has on hand at that time. He can also obtain 
two other items: 

(a) Amount of cash received during the period. 

(b) Amount of cash paid out (or disbursed) during the period. 

This in addition to the 

(c) Balance on hand. 
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His items (a) and (b) form two closed accounts, viz. : 

(a) Cash receipts. 

(b) Cash disbursements. 

It is further evident that, if he has made his record in sufficient 
detail, he can obtain a subdivision of these items. He can show, 
for example* 

(a-1) Cash received from wages. 

(a- 2) Cash received from sale of lots, etc. 

Also, 

(6-1) Cash expended for food. 

(6-2) Cash expended for clothing. 

Thus, he can obtain from one open account any number of 
Closed Accounts, depending upon the detail observed in his 
entries. 

Instead of a “ Cash Account ” he could keep a Material 
Account/’ recording the materials received and disbursed, using 
tons or feet or pounds, etc., as his units, and he could obtain from 
this open account a balance on hand and as many closed dis- 
bursement and receipt accounts as he desired. 

Or, he could keep a “ Labor Account ” or a Profit and Loss 
Account,” this latter to record the profits or losses on individual 
‘ deals ” or transactions. 

One of the first things a corporation needs to do is to open its 
‘ Capital Account,” wherein it records its obligations and its 
assets — ^in other words, what it owes and what it possesses. 

It comes into existence like the newborn babe, naked, and 
without possessions of any kind but its life, — ^its charter. It 
has nothing to sell but itself, which it at once proceeds to do, 
issuing certificates of ownership called stock certificates, stating 
what shares in the ownership each person has bought. It says 
that these shares have a par value of so much — usually one 
hundred dollars— each, so the total is the price it values itself 
at, and it consequently enters as its first liability the par value 
of the shares of its capital stock — of itself. 

Its assets now are what it secures in exchange for these shares, 
or parts of itself. If it gets less than par for its shares, it starts 
in its career with a deficit to the extent of the difference. Later, 
it will probably mortgage some of its possessions to borrow 
money to further equip itself for business. The par value of 
such mortgage again represents liability, and the amounts re- 
ceived in exchange represent assets. 
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The funds so obtained will be used in whole or part for the 
construction and equipment of the railroad, so that the corpora- 
tion can take up the work for which it was created, viz.: the 
manufacture and sale of transportation. 

Still later m its career the corporation will, no doubt, make 
some purchases of property or securities as investments just as 
individuals do, and it may also sell these Then there are the 
receipts or the losses incurred from these investments. 

Further, when the manufacture and sale of transportation 
begin, there are the profits or losses from these operations to 
be recorded. 

All of these items must be recorded just as Brown records his 
cash transactions, and this record forms an Open Account cover- 
ing the corporation’s financial history. From it numerous 
closed accounts are produced, and from it is obtained the finan- 
cial status of the corporation by “ balancing” the account. 

Evidently it would not do to keep this open account without 
consideration of the details that are to be recorded 

For our purposes, however, the consideration of the General 
Books of a railroad corporation is not essential and will not be 
entered into, as it is pnmarily with operations that we have to 
deal, leaving the larger questions of finance to the experts in 
that field 

ACCOUNTS. 

We may divide the financial operation of railways into 
I. Receipts. 

II Disbursements 

The Receipts being subdivided into 

A. Capital Receipts. 

B. Miscellaneous Income. 

C. Earnings from Operation. 

Disbursements being classed as for 

D. Additions, Betterments, and Investments. 

E. Miscellaneous Disbursements. 

F. Operating Expenses 

I. Receipts. 

A. Capital Receipts. 

Capital Receipts are the amounts received from the sale of 
the capital stock, real estate, equipment and notes of the cor- 
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poration, or from the mortgaging of these assets, as distin- 
guished from the receipts obtained from the sale of freight and 
passenger transportation manufactured, or from returns from 
investments, etc. 

They may be subdivided into 

(1) Capital Stock. 

This account includes par value of all stock of the corpora- 
tion issued. 

Note. — The amount of premiums above par value received from sale 
of capital stock shall be credited to Account 15-A, “Premium on Capi- 
tal Issues — Stock ” Discounts on par value of capital stock shall be 
charged to Account 197-A, “Capital Discounts — Stock.” * 

(2) Mortgages. 

This account includes par value of bonds issued on mortgages 
of the corporation. 

Note. — The amount of premiums above par value received from sale 
of corporation’s mortgaged bonds shall be credited to Account 15-B, 
“Premium on Capital Issues — Bonds ” 

Discoimts shall be charged to Account 197-B, “Capital Discounts — 
Bonds.”. 

(3) Other Capital Receipts. 

When Real Estate, Equipment, Securities or other property, 
the cost of which has been charged to Additions, Betterments 
and Investments, is sold or destroyed, the onginal cost shall 
be charged to this account 

Note. — ^Any profit on the transaction shall be credited to Miscellane- 
ous Earnings, and any loss shall be charged to Miscellaneous Disburse- 
ments. 

B. Miscellaneous Income. 

Being receipts from Miscellaneous Sources other than from 
Operation (the products of manufacture) , and other than from 
Capital (the machine itself). 

They may be subdivided into 

(11) Investment Earnings 
This account includes* 

(а) Interest — Interest received from securities owned. 

(б) Dividends — Dividends received from securities 

owned. 

(12) Rentals. 

This account includes: 

(a) Real Estate — Rentals received from Real Estate 
not used for operating purposes. 
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(b) Miscellaneous Articles — Rentals received for the use 
of miscellaneous articles, such as locomotives, 
cars (other than per diem and mileage receipts) , 
steam-shovels, miscellaneous tools, equipment, 
etc 

I<fOTE — Only that portion of rentals received which represents in- 
terest on value of equipment or property and profit on the operation 
shall be charged to this account. 

(13) Interest on Deposits and Loans, 

This account includes interest received on 
{a) Cash Deposits 

(b) Bills Receivable 

{c) Advances and Loans. 

(14) Profits from Industrial Investments. 

This account includes net profits (or losses) on industrial in- 
vestments operated under this Company’s auspices, such as 
(a) Mines 

ip) Street Railways. 

(c) Express Companies. 

{d) Elevators. 

{e) Telegraph and Telephone. 

(/) Electric Light and Power Plants, 

(15) Premium on Capital Issues. 

This account includes 

(a) Stock — Premium received above par value on cap- 

ital stock sold or subscribed for. 

(b) Bonds — Premium above par value of bonds of this 

corporation sold. 

(16) Incidentals. 

This account includes the receipts from 

(a) Over Freight — Receipts from sale of over freight, 

less freight charges accrued on the same. 

(b) Vending Machine Earnings — Proportion of earnings 

of vending machines on company premises. 

(c) Transfer Company Privileges — Payments by trans- 

fer companies for privileges at Terminals. 

(d) Bridge Tolls — Freight and passenger collections over 

bridges for which special charges are made. 

(e) Real Estate Profits — Profit on sales of company 

real estate. 
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(/) Other Items — Receipts of all characters other than 
credits representing the value of old materials 
removed and such other credits as are specifically 
credited to other accounts. 

C. Earnings from Operation. 

These represent receipts from sale of the commodities (freight 
and passenger transportation) manufactured. 

They may be subdivided into 

(21) Local Passenger Earnings, 

This account includes 

(a) Local Ticket Sales — Receipts from sale of tickets 

between points on the lines of this Company. 

(b) Cash Fares. 

(22) Foreign Passenger Earnings. 

This account includes this Company’s proportion of receipts 
from sale of tickets by foreign lines routing passengers over 
home lines. 

(23) Coupon Passenger Earnings 

This account includes this Company’s proportion of ticket 
receipts from tickets sold by agents of this company for trans- 
portation of passengers over the lines of this company and one 
or more foreign lines. 

(24) Classification Passenger Earnings. 

This account includes this Company’s proportion of receipts 
from sale of interchangeable mileage tickets used over the lines 
of this Company. 

(25) Miscellaneous Passenger Earnings. 

This account includes gross receipts from 

(а) Baggage Storage. 

(б) Excess Baggage Charges. 

{c) Parcel Room Collections. 

id) Insurance and Accident Ticket Commissions. 

{e) News Privileges, 

(j) Milk Transportation. 

(26) Mail. 

This account includes 

(а) Earnings — Gross earnings from Transportation of 

U. S. mails. 

(б) Penalties — Penalties exacted by the U. S. Govern- 

ment for delays to mail service. 
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(27) Express. 

This account includes gross earnings from express service. 

(31) Local Freight. 

This account includes gross earnings from freight handled 
entirely over the lines of this company and is subdivided into 
(a) Competitive — Where the points of origin and ter- 
minus of the shipment are on the lines of another 
company as well as of this company. 

% Non-Competitive — Where shipment by other lines 
is impossible. 

(32) Interline Export. 

This account includes this Company's proportion of gross 
earnings on freight forwarded over the lines of this company 
and one or more foreign lines from a point on the lines of this 
company to a point not on the lines of this company, and is 
subdivided into 

(a) Competitive — Where the shipment could be routed 

so as not to pass over the lines of this company. 

(b) Non-Competitive — Where it must pass in part over 

the lines of this Company. 

(33) Interline Import. 

This account includes this company's proportion of gross 
earnings on freight shipped from a point off its lines to a point 
on its lines, the freight being routed a portion of the distance 
on the lines of this company, and is subdivided into 

(a) Competitive — Where the freight can be so routed 

as not to touch the lines of this company. 

(b) Non-Competitive — Where it must be routed in part 

over the lines of this company. 

(34) Interline Transit. 

This account includes this Company's proportion of gross 
earnings from freight shipped from a point off the lines of this 
Company over the lines of this Company to a point off the lines 
of this Company; it is subdivided into 

(a) Competitive — Where the freight need not be 

shipped over the lines of this Company. 

(b) Non-Competitive — Where the freight must be routed 

in part over the lines of this Company. 
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(35) Miscellaneous Freight Earnings. 

This account includes receipts from 
(a) Revenue Switching. 

(h) Public Weighing. 

{c) Reconsignment Charges. 

(d) Icing Cars 
{e) Freight Storage. 

(j) Other Items — Being miscellaneous earnings, other 
than those heretofore mentioned, accruing in con- 
nection with the transportation of freight as a 
charge for service rendered during such trans- 
portation. 

Memorandum Earnings Accounts. 

It is often desirable, from one point of view, to group earnings 
or expense items in a certain manner, whereas, from another 
point of view, it may be desirable to group them entirely differ- 
ently. As a rule, in any system of accounting, it is necessary to 
select the grouping which, on the whole, gives the most informa- 
tion. There are certain items of earnings and of expenditure, 
however, which, owing to their magnitude and to the entire 
absence of any information regarding them in the ordinary ar- 
rangement of accounts, it is desirable to regroup into what 
may be termed Memorandum Accounts, these accoimts being 
merely explanatory and being ignored in forming the various 
totals, as all of the items contained in the various memorandum 
accounts are also contained in one or more of the vanous regular 
accounts. 

Memorandum Account A, — Commodity Freight Earnings. 


(1) 

Wheat. 

(2) 

Com. 

(3) 

Oats. 

(4) 

Barley. 

(5) 

Broom Com, 

(6) 

Other Grain, 

(7) 

Seeds. 

(8) 

Flour. 

(9) 

Other Mill Products. 

(10) 

Hay. 
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(11) Cotton. 

(12) Cotton-Seed. 

(13) Cotton-Seed Products. 

(14) Tobacco. 

(15) California Fruits — Deciduous. 

(16) California Fruits — Citrus. 

(17) Dried Fruit. 

(18) Canned Goods. 

(19) Potatoes 

(20) Other Fruits and Vegetables. 

(21) Other Agricultural Prtjtiucts. 

I. Total Products op Agriculture. 

(22) Cattle 

(23) Hogs. 

(24) Horses and Mules. 

(26) Sheep. 

(26) Dressed Meats. 

(27) Other Packing-House Products. 

(28) Hides and Leather, 

(29) Wool 

(30) Poultry, Game and Fish. 

(31) Eggs. 

(32) Other Animal Products. 

II. Total Products of Animals, 

(33) Agricultural Implements. 

(34) Tile and Brick. 

(35) Cement and Lime. 

(36) Furniture. 

(37) Iron and Steel Rails. 

(38) Iron, (Scrap, Pig and Bloom). 

(39) Bar and Sheet Metal. 

(40) Machinery and Castings for Same. 

(41) Oil (Except Crude Petroleum and Cotton-seed Oil) 

(42) Sugar and Syrup. 

(43) Vehicles. 

(44) Nails, Wire and Staples. 

(45) Wines, Liquor ^and Beer, 

HI. Total Manufactures. 
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(46) Lumber^ Lath and Shingles. 

(47) Railroad Ties. 

(48) Other Forest Products. 

IV. Total Products op Forest. 

(49) Ore and Bullion. 

(50) Coal (Anthracite) . 

(51) Coal (Bituminous), including Lignite. 

(52) Coke. 

(53) Crude Petroleum. 

(54) Salt 

(55) Stone, Sand and other like articles. 

(56) Other Mineral Products. 

V. Total Products of Mines. 

(57) Merchandise''^' 

(58) Emigrant Movables and Household Goods. 

(59) Miscellaneousf 

VI. Total Other Commodities. 

Total Memorandum Account “ A 

11. Disbursements. 

D. Additions, Betterments and Investments. 

These represent the expenditures for the purpose of enlarging 
or improving the machine for the manufacture of transportation, 
as against expenditures representing direct cost of production. 

They may be subdivided into 
(a) Construction of New Lines. 

201. Engineering. 

202. Right of Way and Station grounds 

203. Real Estate: Land not needed for railway purposes. 

204. Grading. 

205. Tunnels. 

206. Bridges, Trestles and Culverts. 

207. Ties. 

208. Rails' 

* Includes all less-than-car-load shipments, 
t Includes all car-load shipments not otherwise classified. 
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209. Track Fastenings. 

210. Frogs and Switches. 

211. Ballast. 

212. Track Laying and Surfacing. 

213. Fencing Right of Way . 

214. Crossings, Cattle-Guards and Signs. 

215. Interlocking or Signal Apparatus. 

216. Telegraph Lines. 

217. Station Buildings and Fixtures. 

218. Shops, Roundhouses and Turntables. 

219. Shop Machinery and Tools. 

220. Water Stations. 

221. Fuel Stations. 

222. Grain Elevators. 

223 . Storage W arehouses. 

224. Docks and Wharves. 

225. Electric- Light Plants 

226. Electric-Motive-Power Plants. 

227. Gas-Making Plants 

228 . Miscellaneous Structures. 

229. Legal Expenses. 

230. Interest and Discount. 

231. General Expenses. 

(b) Additions and Improvements. 

These represent net cost of Additions to and Improvements of 
existing lines with a view to increasing earning capacity or de- 
creasing operating expenses, and are subdivided as follows: 

241. Widening Cuts and Fills. 

242. Right of Way and Real Estate. 

243. Grade and Alignment Improvements. 

244. Track Elevation and Depression. 

245 . Tunnel Improvements. 

246. Strengthening Bridges. 

247 Ballast 

248. Heavier Rail. 

249. New Telegraph Line. 

250. New Fences 

251. Signal and Interlocking Plants. 

252. New Passenger Stations. 

263, New Freight Stations. 
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254 . Other Transportation Department Buildings and Fixtures. 

255. Road Department Buildings and Fixtures. 

256. Shops, Engine-houses and Turntables. 

257. Shop Machinery and Tools. 

258. Fuel Stations. 

259. Water Stations. 

260. Gas-Making Plants. 

261. Electric- Light Plants. 

262. Grain Elevators 

263. Miscellaneous Structures. 

264. Docks and Wharves. 

265. New Passing Tracks. 

266. Yard Tracks. 

267. New'Main Tracks. 

268 . New House and Team Tracks. 

269. New Industrial Tracks. 

(c) Rolling Equipment, 

This represents expenditures for additional rolling equipment 
and the additional cost of equipment of greater capacity, as 
compared with the original cost of the equipment replaced. 
It is subdivided into 

291. Locomotives. 

292. Passenger Equipment. 

293. Freight Equipment. 

294. Business Equipment — Pile-drivers, steam-shovels, work 

cars, etc. 

(J) Investments, 

This represents investment of surplus funds and can hardly 
be subdivided usefully, except by listing each investment so its 
value can be readily computed at current quotations. 

(E) Miscellaneous Disbursements. 

These, while not, strictly speaking, a part of cost of manufac- 
ture of transportation, must yet be paid out of the profits of such 
manufacture. They do not in any way reflect good or poor man- 
agement of operation, and so are separated therefrom. 

They may be subdivided into 

190 . Interest on Funded Debt. 

191. Interest on Floating Debt. 
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192. Rentals. 

(а) Leased Lines. 

(б) Houses and Lands not used for operating purposes. 

(c) Miscellaneous Articles. 

193. Taxes. 

194. Permanent Improvements. 

195. Surveys. 

196. Capital Discounts. 

(a) Stock. 

(b) Bonds. 

197. Incidentals. 

198. Dividends. 

(F) Operating Expenses. 

The operating expense accounts naturally group, according 
to the organization, into 

1. Maintenance of Way and Structures — In charge of the 

head of Maintenance of Way Department. 

2 . Maintenance of Equipment — In charge of the head of 

Motive Power Department. 

3. Traffic — In charge of the head of Traffic Department 

4. Conducting Transportation. — In charge of the head 

of Transportation Department 

5. General Expenses. — In charge of the President. 

Maintenance op Way and Structures. 

Section Labor. 

The section labor, so far as roadway maintenance is concerned, is 
applied on four classes of work, depending as to quantity required on 
entirely different causes 

The first is the maintenance of track, which embraces keeping m their 
proper relative positions the various classes of materials forming the 
roadway, such as the ballast, ties, rails, and joint material When the 
ballast sinks into the subgrade it permits the tie to settle below its proper 
elevation, and this in turn causes the top of the rail to become out of 
surface, requiring work to restore the conditions as they were. Further, 
it IS necessary to keep the one rail at the proper distance from the other 
rail The ties, owing. to the creeping of the rail, or from other causes, 
are dragged longitudinally out of their position, and it becomes neces- 
sary to replace them in their former positions. Bolts and spikes become 
loose and must be tightened. The amount of this work depends prin- 
cipally on the mileage of track and on the number and character of 
trains passing over it in a given time. Consequently, by making this a 
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separate item of expense, it becomes possible to compare the expenses 
on similar pieces of track. By separating the mam-track from the side- 
track work, further accuracy of comparison is made possible, as the 
amount of side-track per mile of mam- track is by no means uniform at 
different points 

The second item of section labor is the applying of the track materials, 
and depends, as to amount, almost entirely on the amount of material 
to be applied. Knowing the amoimt of material to be applied, it is 
possible to estimate quite accurately the labor cost of applying; but 
the amount of material to be apphed is an exceedingly variable quan- 
tity, depending almost entirely for any given year on the policy of the 
management, which, in turn, is largely regulated by financial conditions 
For example, owing to excessive net earnings in a certain year a large 
amount of rail and ballast may be apphed, whereas the next year little 
or none fnay be used. Further on a new line there are for years no tie 
renewals necessary, then the tie renewals for several years will be ex- 
ceptionally heavy Evidently, if this senes of items is included in the 
first series, it increases the difficulty of analyzing both sets of items 
By subdividing the cost of application of track matenals into the cost 
of applying (a) rails, (b) ties, (c) ballast, and (d) other matenals, still 
more accurate analysis is possible 

The third item of track labor is the policing of the road (including the 
removal of snow and ice), patrolling and watching of track, ditching, and 
similar work, and is a class of expense which varies greatly with weather 
conditions in different years and different months, and which it is almost 
impossible to foresee or to regulate. The snow must be removed when 
it falls, the ditches must be kept open, and the track patrolled at such 
points as may be necessary for safety of trains By separating this from 
the first two items, which can be largely foreseen and regulated, a dis- 
tinct gam is made in the successful regulation of the forces 

The fourth item of section labor is the general cleaning of the property. 
The amount of this work depends largely on the wishes of the manage- 
ment as to appearances In a suburban district where it is desirable 
that the property shall be maintained with the utmost neatness, much 
heavier expenditure is required than m a mountainous territory where 
appearances are a secondary consideration It is necessary to do a 
certain amount of cleaning of ballast in order to make it possible to do 
the work of surfacing, and it is necessary to do more or less mowing 
and other cleaning of right of way in order to avoid danger from fire. 
By separating these two classes of work, additional clearness of insight 
into the expenditure is obtained, and comparison facihtated. 

301. Track Maintenance. 

(a) Main-Track Line and Surface. 

(b) Side-Track Line and Surface- 

(c) Gaging. 

(d) Respacing. 
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302 . Applying Track Materials. 

(a) Rails. 

(b) Ties. 

(c) Ballast. 

(d) Other Materials. 

303. Roadway Policing. 

(a) Snow and Ice. 

(b) Patrolling and Watching. 

(c) Care of Roadbed. 

(d) Refuse Matenal. 

304. General Cleaning. 

(a) Cleaning Right of Way. 

(b) Cleaning Tracks. 

Section Materials. 

The principal items of track materials are ballast, rail, and ties. 
The expenditures for these items are so great as to make it desirable to 
keep separate account of the amount expended for each The other track 
appliances are quite numerous, but do not involve any large amounts, 
and the accounts therefor can be combined without seriously interfering 
with such a knowledge of the situation as is necessary to properly study 
expenditures 

305 c Ballast. 

306 . Rails. 

307. Ties. 

308 . Track Appliances. 

(а) Rail Fastenings. 

(б) Frogs and Switches. 

309 . Roadway Tools. 

Structures. 

There are two ways in which structure repairs can be subdivided 
the first on the basis of the use to which the structure is put, and the 
second on the basis of the character of the materials used in the structure. 

It makes no difference in the cost of maintenance of a wooden building 
whether it is used for a repair shop by the Maintenance of Way De- 
partment or by the Motive Power Department. The main feature is 
that it is a wooden building which, consequently, requires painting to 
prevent it from decaying, and which will, in time, wear out or decay in 
spite of painting; also, inasmuch as the Maintenance of Way Department 
is responsible for the maintenance of the building in either case, it would 
seem that nothing is to be gained by grotiping according to use of the 
building. The groups, on the other hand, should serve as a unit of meas- 
ure in studying the expenditures, and the subdivisions proposed are self- 
explanatory on this basis. 
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310. Other Roadway Maintenance. 

(a) Tunnels. 

(b) Viaducts. 

(0 New Tracks. 

(d) Bank Protection. 

(e) Filling, 

(/) Other Expenses. 

311. Bridges and Culverts. 

(a) Structures. 

(b) Other Work. 

(0 Watchmen. 

(d) Other Expenses. 

312. Buildings and Grounds. 

(a) Buildings. 

(b) Other Structures. 

(c) Driveways and Grounds. 

(d) Miscellaneous. 

313 . Docks and Wharves. 

(a) Repairs. 

(b) Dredging and Cleaning 

314. Interlocking Plants and Signals. 

(а) Interlocking Plants. 

(б) Automatic Signals. 

(c) Other Expenses 

315 Fences, Road Crossings and Signs. 

(a) Highway Grade Crossings. 

(b) Other Crossings. 

(0 Fences. 

(d) Other Signs 

316. Telegraph and Telephone Lines. 

(а) Telegraph. 

(б) Telephone. 

Miscellaneous. 

317. Engineering and Superintendence. 

(a) Pay of Officers. 

(b) Pay of Clerks and Attendants. 

(c) Office and Traveling Expenses. 

318 Electric Traction Lines. 

319 Stationery and Printing. 

320. Incidentals. 
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Maintenance of Equipment. 

The analysis of cost of maintenance of equipment is complicated 
by the method of repair necessarily adopted. The costs for the entire 
system are not difficult to study, but the endeavor to accurately compare 
the work of division officers is a matter of extreme difficulty For ex- 
ample, a new locomotive is assigned to service on a given territory. 
It runs into two terminals m charge of different men. One terminal 
slights the repairs so that the bulk of the work and expense falls on the 
other. Then, when the machine is in need of heavy repairs, it is sent 
to a third shop to receive them Finally the condition of the machine 
becomes such as, from the standpoint of economy, to require entire re- 
building Here are three periods of the life of the machine which pro- 
duce widely different expenditures per mile run Hence the need for 
separate record of the three classes of repair costs As the “ miles run ” 
is naturally the measure of wear of equipment, the necessity for sep- 
arating the costs and mileages for different classes of equipment is self- 
evident. 

Repairs. 

321 . Locomotives — Repairs of. 

(a) Running Repairs. 

(b) Classified Repairs. 

(c) Renewals and Betterments. 

(d) Electric Locomotives. 

(e) Other Expenses. 

322. Passenger Cars — Repairs of. 

(а) Running Repairs. 

(б) Classified Repairs. 

(c) Renewals and Betterments. 

(d) Electric and Street Cars. 

(e) Other Expenses. 

323 . Freight Cars — Repairs of. 

(а) Repairs. 

(б) Renewals and Betterments. 

(c) Other Expenses. 

324. Work Cars — Repairs of. 

(a) Repairs. 

{b) Renewals. 

(c) Other Expenses. 

325. Floating Equipment — Repairs of. 

(a) Repairs of Steamboats and Tugboats. 

(b) Renewals of Steamboats and Tugboats. 

(c) Repairs of Barges, Car-Floats, and Canal-Boats. 

(d) Renewals of Barges, Car-Floats, and Canal-Boats. 
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Miscellaneous. 

326 . Superintendence. 

(a) Pay of Officers. 

(b) Pay of Clerks and Attendants. 

(c) Office and Traveling Expenses. 

327. Tools and Machinery — Repairs of. 

(a) Repairs. 

(b) Renewals. 

328. Shops — Heating and Lighting. 

(а) Heating. 

(б) Lighting. 

329. Watchmen. 

330 . Stationery and Printing. 

331. Incidentals. 

Traffic. 

This entire group of expenditures is generally classed under “ Con- 
ducting Transportation,” and yet it has no more to do with conducting 
transportation than it has with maintenance of roadway and equipment, 
being an entirely distinct feature of operating expenses and an entirely 
different group of officers being responsible for the expenditures. 

Passenger. 

332 . Superintendence — Passenger. 

(a) Pay of Officers. 

(b) Pay of Clerks. 

(c) Office and Traveling Expenses. 

333. Foreign Agencies — Passenger. 

(a) Outside Agencies. 

(b) Traffic Associations. 

334 . Advertising — Passenger. 

335 . Stationery and Printing — Passenger. 

Freight. 

336 . Superintendence — Freight. 

(а) Pay of Officers. 

(б) Pay of Clerks, 

(c) Officers and Traveling Expenses. 

337. Foreign Agencies — Freight. 

(a) Outside Agencies. 

(b) Traffic Associations. 

(c) Fast Freight Lines. 

338 . Advertising — Freight. 

339 . Stationery and Printing — Freight. 
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Conducting Transportation. 


Station Service. 

There are three classes of stations 

1 Local stations, where the agent is both freight and passenger agent, 
and where there are usually not to exceed two or three employees. 

2, Separate passenger stations 

3 Separate freight stations. 

Practically all of the expenditures for classes 1 and 2 are constant 
expenditures, that is, they do not fluctuate materially with any ordinary 
changes in the amount of business handled. The same is true of station 
supplies In the larger freight stations the platform force, and to a 
certain extent the office force, fluctuates considerably with changes in 
the amount of billing and the amount of platform freight handled. 
This being the case, the reason for the subdivisions made should be readily 
understood. 

One of the questions on which there is considerable difference of opin- 
ion IS as to the usefulness of separating operating expenditure between 
freight and passenger The reason usually given for this separation is 
that it is in order that changes in the expenditure may be compared 
against changes in the earnings, and also that the profit or loss on any 
given line may be ascertained The actual value of this information is 
questionable In the first place, it is impossible to accurately separate 
the cost of operating expenditure brought about by passenger business 
from that brought about by freight business In the second place, a 
change m the rates would materially affect the showing as to operating 
expenses, an increase in the rates making operating expenses appear 
less, whereas the amount of business handled might be the same in 
either case, and would require the same expenditure to take care of it 
Thirdly, it makes little difference whether a branch line is paying or not 
having placed the same in operation, it is a very grave legal question 
whether it is possible to abandon the line, and in the great majority of 
cases there would not be even a thought of so doing In a few cases 
where abandonment might be possible and desirable, it would be much 
less expensive to make a separate investigation to determine its ad- 
visability than to keep this information for all lines with the idea that 
It might possibly be of use some time 

As to the possibility of accurately separating the expenditures into 
those brought about by freight and those brought about by passenger 
traffic, if the different items of expenditure are examined it will be found 
that by far the greater number must be treated arbitrarily. For ex- 
ample, it IS not possible to make this separation for any item of main- 
tenance of way expense The problem is very similar to that which a 
farmer would have if he undertook to separate the cost of raising a 
steer into the cost for the hide, the cost for the ribs, and the cost for 
other parts of the animal It would be comparatively easy to determine 
the cost of pasturage, the cost of labor, the cost of interest on the in- 
vestment, etc , but separating along the other lines would hardly be 
considered as possible. 
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340 . Station Service — Passenger. 

(a) Supervision. 

(b) Handling U. S. Mail 

(c) Baggage-Room Labor. 

(d) Attendants. 

(e) Mechanics and Laborers. 

341 . Station Service — Freight. 

(a) Office Force. 

(b) Platform Foremen and Clerks. 

(c) Platform Labor. 

(d) Coal and Ore Docks and Trestles. 

(e) Transferring. 

(f) Storage. 

(g) Weighmasters and Clerks. 

(k) Other Labor. 

342 Station Service— Combined Freight and Passenger. 

(a) Office Force. 

(b) Office Labor. 

343. Station Supplies. 

(a) Heating. 

(b) Lighting. 

(c) Other Expenses. 

344. Stock- Yards and Elevators. 

Yard Service. 

The cost of yard supervision is an item which does not fluctuate 
greatly with changes in the number of cars handled The cost of yard- 
men, yard enginemen, and fuel for yard engines is, however, a variable 
quantity, depending on the amount of business handled. 

It IS desirable to separate the cost of yard expenditure from the cost 
of road expenditure because they require entirely different measures, 
the road expenditure being on the basis of miles run, w^hile the yard 
expenditure has nothing whatever to do with this mileage, but depends 
entirely on the amount of classification and the number of cars required 
to be handled without reference to the distance which they were hauled 
before entering the yard 

345 Yard Supervision. 

346 Yardmen. 

347. Yard Enginemen and Firemen. 

348 Yard Locomotives — Fuel for. 

Train Service — ^Passenger. 

349. Road Enginemen and Firemen — Passenger. 
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350 . Trainmen — Passenger. 

351. Road Locomotives — Fuel for Passenger. 

352. Passenger Cars — Care of. 

(a) Cleaning Passenger Cars. 

(b) Lighting Passenger Cars. 

(c) Lubricating Passenger- Cars. 

(d) Heating, Icing, and Watering Passenger Cars. 

353 . Other Train Supplies — Passenger. 

Train Service — ^Freight. 

354. Road Enginemen and Firemen — Freight. 

(a) Regular Time. 

(b) Overtime. 

0) Helping Service. 

355 . Trainmen — Freight. 

(a) Regular Time. 

(b) Overtime. 

356. Road Locomotives — Fuel for Freight. 

(a) Road Service. 

(5) Helping Service. 

357. Freight Cars — Lubrication of. 

(a) Labor. 

(b) Material. 

358. Other Train Supplies — Freight. 

(a) Freight Car Supplies. 

(b) Cabin Car Supplies. 

Engine Service. 

The cost of preparing engines, operating fuel and water stations, 
and furnishing stores and miscellaneous supplies for locomotives is 
largely on the basis of the number of locomotives handled, and has 
much less to do with the mileage made. As locomotives are often used 
for freight and passenger service indiscriminately, it would seem un- 
necessary to attempt any separation by class of service The engine- 
house forces are naturally subdivided by the character of work done into 
(a) Ashpit. 

(h) Engine cleaning. 

(r) Boiler washing. 

(d) Miscellaneous 

The expenditure, therefore, should be separated accordingly. 

359. Engine-house men. 

(a) Ashpit Employees. 

(b) Engine Cleaning. 
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(c) Boiler Washing. 

(d) Other Expenses. 

360. Fuel Stations — Operation of. 

(a) Pay. 

(b) Other Expenses. 

361. Locomotives — ^Water Supply for. 

(a) Pay. 

(b) Water Purchased. 

(c) Other Expenses. 

362. Locomotives — Stores for. 

(а) Lubrication. 

(б) Other Stores. 

363. Locomotives — Other Supplies for. 

(a) Sand. 

(b) Inspection. 

(c) Tools. 

Miscellaneous Labor. 

364. Signalmen. 

365. Highway Crossing Watchmen. 

366. Policemen. 

(a) Pay. 

(b) Office and Travelling Expenses. 
Miscellaneous Material. 

367. Signal Supplies. 

368. Highway Crossing Supplies. 

Casualties. 

369. Wrecks — Clearing. 

370. Injuries to Persons. 

(a) Passengers. 

(b) Employees. 

(c) Travelers on Highway. 

(d) Trespassers. 

371. Loss and Damage. 

(a) Merchandise. 

(b) Coal, Coke, and Ore. 

(c) Baggage and Personal Property. 

(d) Stock Killed. 

(e) Other Losses. 

(f) Other Expenses. 
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Debit and Credit Accounts 

It is frequently necessary or desirable to rent from other railroads, 
or to rent to other railroads, the right to use certain facilities, and this 
rental replaces several classes of expenditures For example, a loco- 
motive is rented from another railroad and used for operating purposes. 
We will say that the conditions of the rental are that the owner shall 
bear the entire cost of maintenance of the locomotive, and that the 
company renting the locomotive shall pay a fixed sum per day for its 
use. If the company using the locomotive purchased a locomotive 
instead of renting one, it would incur the following expenditures. 

1 Interest on the value of the locomotive , 

2 Expenditure for running repairs. 

3 Expenditure for general repairs. 

4 Wear and deterioration, ultimately requiring renewal of the machine 

In comparing the cost of locomotive repairs on one railroad which owns 

all of the locomotives which it uses, with the cost for locomotive, repairs 
on another railroad which rents the greater part of the locomotives 
which It uses, the usual basis of comparison, namely, cost per mile run, 
being employed, it becomes a serious question as to how this rental 
charge is to be handled, if the comparison is to have any value 

In the case of the company renting its locomotives the rental charge 
IS undoubtedly based on an estimate of the expense for interest, repairs, 
and depreciation, together with an amount added in the v?ay of profit. 
The company owning its locomotives, on the other hand, has cared for 
the interest item in its issue of bonds and stock, so that the item appears 
as a fixed charge in the form of interest or dividends, if at all 

The running repair cost is made from month to month, and appears 
in the current expense The general repair cost is likewise incurred, and 
appears in the expense at certain intervals 

When the locomotive wears out, the renewal cost proper then appears 
in the expense Consequently, to put the roads on the same basis, only 
that portion of the rental charge which represents maintenance and de- 
preciation should be charged against locomotive repairs, the remaining 
amount (interest and profit, especially the former) being otherwise pro- 
vided for. 

The same thing is true in the case of rental of the right to use a track 
or terminal. The use of foreign freight cars by common agreement is 
now pretty generally on the basis of rental at a fixed rate per day, the 
repairs of such cars while on the foreign line being paid for by the line 
making the repairs, except under certain special conditions, in which 
case the expense is borne by the line owning the cars 

When It IS considered that the use of accounting is primarily to secure 
economical operation, it becomes apparent that the expenditure for which 
any officer should be held responsible is the actual expenditure made 
under his charge; consequently, it is extremely desirable that there 
shaU be shown this expenditure, and not something else which represents 
this actual expenditure plus or minus some other item with which the 
officer in question had nothing to do This Would be the case were we 
to charge locomotive repairs with any portion of the rental expense, or 
if we were to charge or credit maintenance of way and structure accounts 
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with any portion of the rental for the use of a portion of the line by 
another road, or belonging to another road In order to avoid difficulties 
of this character, certain debit and credit accounts above enumerated 
have been created, so that to them can be charged or credited items of 
this nature. 

372. Switching Service. 

373. Car Service. 

374. Hire of Equipment. 

375. Rent of Tracks, Yards, and Terminals. 

(a) Tracks. 

(b) Yards. 

(c) Terminals. 

376. Rent of Buildings and Other Property. 

Miscellaneous Other Items. 

377 . Superintendence — ^Transportation. 

(a) General Transportation Officers, Clerks, etc. 

(b) Pay of Division Officers. 

(c) Pay of Division Clerks and Attendants. 

(d) Division Office and Traveling Expenses. 

378. Telegraph and Telephone — Operation of 

(a) Dispatchers and Copying Operators. 

(b) Operators and Messengers. 

(c) Telephones. 

(d) Other Expenses. 

379. Floating Equipment — Operation of. 

(a) Labor. 

(5) Fuel. 

(0 Other Materials. 

(d) Charters. 

380 Elevation and Longshore Labor. 

381 . Dining Cars, Hotels, and Restaurants. 

382. Motormen and Conductors. 

383. Electric Traction Power Plants — Operation of 
(a) Pay. 

(6) Other Expenses. 

384. Stationery and Printing — ^Transportation. 

385. Incidentals. 

General Expenses. 

The adoption of general expense accounts is with a view to keeping out 
of the division accounts items of expenditure over which the division 
officers have no control, and the items enumerated are self-evident in 
character. 
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386. General Offices. 

387. Clerks. 

388. Attendants. 

389. Heat and Light. 

300. Office Expenses and Supplies. 

391 . Insurance. 

(a) Maintenance of WeLy^snid Structures. 

(b) Maintenance of Equipment. 

(c) Conducting Transportation. 

392. Law Expenses. 

393. Stationery and Printing. 

394. Incidentals. 

(а) Advertising. 

(б) Other Expenses. 

Memorandum Disbursement Accounts. 
Memorandum accounts, as previously stated, are used for 
the purpose of restating certain items of expense in different 
form from the statement of these expenses in the regular accounts. 
The memorandum accounts, as such, do not enter into the total 
of the regular disbursement accounts, as the items composing 
the memorandum accounts are included in the various regular 
disbursement accounts. 

Memorandum Account B. — Work Trains. 

Under this head will be recorded pay of engine and train crews 
and cost of fuel and stores consumed by work trains, subdivided 
according to work performed under the following heads * 

(a) Handling Rails. 

(&) Handling Ties. 

{c) Handling Ballast 

(d) Ditching. 

(e) Other Work. 

Memorandum Account C. — ^Miscellaneous Shop Expenses. 

Under this head will be recorded the miscellaneous shop ex- 
penses which are prorated to output, subdividing the cost under 
the following heads* 

(a) Supervision and Inspection — This includes the pay of 
all Foremen and Inspectors, with their Clerks and 
Messengers (except such as are charged to Account 
No. 38, “Superintendence”). 
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(Jb) Undistrihuied Labor — ^This includes pay of all me- 
chanics and laborers whose time is distributed to shop 
output, such as men employed in cleaning shop 
grounds, yards, and tracks of scrap material. 

{c) Switching Service. — Pay of Enginemen, Firemen and 
Switchmen, and cost of fuel consumed by engines 
engaged in shop switching. 

{d) Fuel. — Cost of fuel used for stationary boilers, 
forges, and similar purposes at shops. 

{e) Hand Tools. — Cost of small hand tools. 

(/) Sundries. — Cost of cutting up condemned equip- 
ment, testing air-brakes, horses and horse keep, 
miscellaneous stores for use of shops, traveling ex- 
penses of employees whose pay is prorated to output, 
royalties and patent rights, and other expenses not 
covered above which are prorated to shop output. 

Memorandum Account D.— Accident Repairs. 

Under this head will be recorded expenditures for repairs on ac- 
count of train accidents under the following heads: 

(a) Locomotive Repairs — Cost of all locomotive repairs 
made necessary by derailments, collisions, or similar 
accidents. 

(b) Passenger-Car Repairs — Cost of all passenger-car 
repairs made necessary by derailments, collisions, 
or similar accidents. 

(c) Freight-Car Repairs. — Cost of all freight-car repairs 
made necessary by derailments, collisions, or similar 
accidents 

(d) Track and Structure Repairs. — Cost of all track and 
structure repairs made necessary by derailments, 
collisions, or similar accidents. 

Memorandum Account E. — Commissary Department. 

Under this head will be recorded, under the following sub-heads, 
the expenditures for operating dining cars: 

(a) Supplies. 

(b) Stationery. 

(r) Salaries. 

{d) Traveling. 

{e) General Expenses 
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Pools. 

It frequently happens in case of a system of railroads that the 
equipment is owned by a number of different corporations making 
up the system. From the standpoint of operating economy it 
is necessary, however, to use the equipment without reference 
to its corporate ownership. Some provision, therefore, is nec- 
essary to adjust the relations between the different corporations 
as regards the maintenance and replacement of equipment owned 
and interest on the value of the equipment. A simple method 
of handling this feature is to place the accounting with relation 
to the equipment in a pool, charging against the pool all ex- 
penditures for repairs and replacement, and all items of interest 
on the value of the equipment in the pool. Each corporation is 
then credited by the pool with the interest on its proportion 
of the equipment supplied, and is charged by the pool with its 
proportion of all the expenditures above enumerated, these 
charges being based on the extent to which the equipment is 
used over the property of the corporation in question, as com- 
pared with the use of the entire equipment during the period 
accounted for 

Following are the accounts affected and the method of handling 
them: 

401. Locomotives — Repairs of. 

The entire cost (including labor) of repairs is prorated 
monthly between the roads interested on Ihe basis of the 
total locomotive mileage, being charged to Account 321, 
‘‘Locomotives — Repairs Of.” 

402. Passenger-Car Rentals. 

The amounts paid to and received from Foreign lines, 
individuals, and companies for hire of passenger-car equip- 
ment, are charged and credited to this account, and the 
net debit or credit is divided monthly between the roads 
interested on the basis of passenger-car mileage, being 
charged or credited to Account 374, “Hire of Equipment.” 

403. Miscellaneous Passenger-Car Expenses. 

Covers entire cost (including labor) of cleaning, lighting, 
lubricating, heating, icing, and watering passenger-equip- 
ment cars, and the net debit is divided monthly between 
the roads interested on the basis of the total passenger- 
car mileage, being charged to Account 352, “Care of Passen- 
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ger-Cars,” and to Account 353, “Other Train Supplies — 
Passenger.’* 

These expenses must be divided and classified as follows 

(a) Cleaning Passenger Cars. 

(b) Lighting Passenger Cars. 

(c) Lubricating Passenger Cars. 

(d) Heating, Icing, and Watering Passenger Cars 

(e) Other Train Supplies — Passenger. 

404. Freight-Car Repairs, Interest, and Foreign Car Hire. 

The roads associated in the Freight-Car Pool contribute 
their entire freight-car equipment to the Pool, and partici- 
pate in its oxjerations on the basis of the gross mileage 
made on Pool roads by all cars, both Pool and Foreign. 
In apportioning the charges made against the Pool this 
mileage is used as a divisor to obtain a rate per car-mile 
for each of the following items : 

(a) Interest — This item is in lieu of car service among the 
roads in the Pool. It represents the sum of the 
charges made against the Pool for interest on the 
valuation of each road’s Pool equipment, and will 
be prorated to Account 323, “Freight Cars — Repairs 
Of.” 

(b) Foreign Car Service. — ^This item represents the bal- 
ance resulting from charging to the Pool the foreign 
car-service payments and crediting the foreign car- 
service receipts of all Pool roads on a car-mileage or 
per diem basis. Also amounts paid to and received 
from Foreign lines, individuals and companies for hire 
of freight- car equipment on other than car-mileage 
or per diem basis The charge, or credit, will be dis- 
tributed to Account 373, “Car Service.” 

(c) Repairs — ^This item represents the sum of the charges 
made against the Pool by each Pool road for the 
repairs of all freight cars, including foreign cars. 

The rates for the above items are multiplied by the 
car mileage of each road, and if the product shows a 
proportion in excess of the charges made to the Pool, 
such roads become debtors, and must equalize by 
paying the creditor roads, whose charges exceed their 
proportion, the charge or credit being made to Ac- 
count 323, “Freight Cars — Repairs Of.” 
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Under this plan all Pool roads are mutually con- 
cerned in the economical maintenance of all Pool cars. 
405. Miscellaneous Freight-Car Expenses. 

Covers entire cost (including labor) of oil, tallow, 
grease, waste, and all appliances used in lubricating 
freight cars; dunnage, skidding, chains for holding cars 
together and for securing loads, bedding for stock cars, 
ice for refrigerator cars and temporary lining for 
freight cars carrying freight otherwise liable to injury; 
planking cars for shipment of billets and other material, 
boards for fruit cars, boards and slats to fit box and 
stock cars for carrying coal, coke and other freight, 
and opening ends of cars for shipment of rails or struct- 
ural material. It is divided monthly between the roads 
interested on the basis ot the entire freight car-mileage, 
being charged to Account 357, ‘‘Freight Cars — Lubrica- 
tion of” and Account 358, “Other Train Supplies — 
Freight.” 

These expenses must be divided and classified as 
follows : 

(a) Pay of Oilers and Inspectors of Freight Cars. 

(b) Material and Supplies used by Oilers and Inspectors 
of Freight Cars. 

(c) Freight-Car Supplies. 

(d) Caboose- Car Supplies. 

Open Accounts. 

In the divisional system of accounting an open account is 
kept in the office of the division head of each of the three operat- 
ing departments, and other open accounts are kept in the office 
of the Auditor. Each department is authorized to make 
charges direct to the expense accounts for which that depart- 
ment is responsible. Where, however, any expenditures are 
incurred which are chargeable to the accounts for which some 
other department is responsible, a department bill is made by 
the department incurring the expenditure against the depart- 
ment for whom the expenditure was incurred, this latter depart- 
ment then charging the expenditure to the proper disbursement 
account. ^ 

Open accounts should be closed monthly, except under follow- 
ing conditions: 
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1 . Material and supplies actually remaining in stock under 
control of division. 

2. Labor utilized in the manufacture of material into some 
other form, specifically to be placed in stock for future use, which, 
together with the cost of the material, should be charged against 
the open account, to be credited by bill to the account to which 
charged, for the resultant supplies placed in stock. 

3 . No other cost of labor should be carried over from one 
month to another except upon special direction of the General 
Auditor. 

They are: 

410. Maintenance of Way Account — Covers cost of all material 
purchased for the use of the Maintenance of Way Depart- 
ment, as well as all labor expended by that department. 

41 1 . Shop Account — Covers cost of all material purchased for use 
at shops, as well as all labor expended at shops, together with 
accounts 348, 351, 352, 356, 357, 360, 361, 362 and 364. 

412. Conducting Transportation Account — Covers cost of all 
labor and material expended by the Conducting Transporta- 
tion Department (except those chargeable to Accounts 348, 
351, 352, 356 357, 360, 361, 362 and 364, which will be 
carried in the Shop Account) . 

413. Commissary Supplies Account — Covers cost of all sup- 
plies purchased for use of the Commissary Department. 

414. Fuel Account — Covers cost and freight charges on all fuel 
purchased for Company’s use. 

415. Traffic and General Expense Account — Covers cost of la- 
bor, material, and supplies expended account Traffic and 
General Expenses. This Account will be kept by the 
General Auditor. 

416. Stationary Account — Covers the cost of all Stationery, 
Stationery Supplies, Books, Blank Forms, Time-Tables, 
Way-Bills, etc., purchased for use of all departments. 

417. Scrap Rail Account — Covers the value of Scrap Iron and 
Steel Rails, under control of the Purchasing Agent. 

418. Scrap Rail Fastenings Account — Covers the value of 
Scrap Angle-Bars and Fish-Plates, under the control of the- 
Purchasing Agent. 

419. Construction Department Account — Covers cost of all mate- 
rial and labor distributed under the direction of the Engineer 
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of Construction, the cost of which is a proper charge to 
Construction. 

420. Suspense Account — Cost of all Crusher and Gravel Tracks 
and Spurs constructed for the temporary handling of ballast , 
also other expenditures, the proper accounting for which 
has not been decided upon. 

421. Rental of Joint Tracks, Yards and Terminals — Covers 
payments to or receipts from other lines for rent or use of 
tracks for running trains; for use of yard track's, other than 
terminals; and for use of terminal facilities. 

Note: — In addition, General Office Open Accounts are 
kept, covering such subjects as: 

Bonds, Mortgages, and Ground Rents Payable. 

Interest — Car Trusts. 

Interest on Equipment. 

Rentals — Leased Lines. 

Rents. 

Taxes. 

Real Estate. 

Trustee Property. 

Insurance, etc. 

Credit Fund Accounts. 

One of the necessary features in all accounting is 
son of expenditures of the current month with the 
for the same class of items for the same month of 
year. There are certain items of expense which 
without any regularity as regards the month of the 
whereas the expenditure for the entire year is much more uniform 
as compared with the expenditure for other years. Therefore, 
it has become the custom to estimate the expenditure for these 
items for the fiscal year, and to charge to the proper disburse- 
ment account each month one-twelfth or other proportion of the 
estimated expenditure, without reference to the month in which 
the expenditure is actually incurred, although, apparently, 
this brings about a false statement of expenditures. In reality 
it gives to all persons studying the expenditures, and not thor- 
oughly in touch with all of the details thereof, a clearer idea of the 
actual situation as regards probable expenditures for the year, 
than if the actual expenses had been given. Following are the 
credit fund accounts : 


the compari- 
expenditures 
the previous 
are incurred 
expenditure. 
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431. Rails 

432. Ties. 

433. Equipment Replacement. 

4.34. Casualties. 

So far as the division accountants are concerned, they should 
charge the actual monthly expenditures as incurred to the proper 
disbursement accounts. The General Auditor on receipt of 
these charges then modifies them to agree with the estimated 
figures. 

Material Accounts. 

One of the sources of expense in connection with the operation 
of a railroad is the interest on the money tied up in materials 
on hand. In addition, many materials decay or otherwise 
deteriorate rapidly, even when merely carried in stock and not 
used. Again, the cost of storing and caring for surplus material 
is considerable. 

Therefore it is desirable to keep the supply of surplus material 
as low as is consistent with avoiding delays to work in progress 
or contemplated. 

To this end, materials have been classified, and records and 
reports of the values and amounts of the different classes on hand 
are made. 

Following is a suggested classification- 

Maintenance of Way and Structure’Materials. 

441 . Rail. 

(a) New Rail. 

(b) Other Rail. 

442. Rail Fastenings. 

Includes : 

Spikes. 

Bolts. 

Nutlocks. 

Angle- Bars. 

Anti-Creepers, and 
Tie-Plates 

443. Frogs and Switches. 

Includes: 

Frogs. 

Switches. 
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Switch-Stands. 

Switch-Rods. 

Switch-Plates. 

Switch-Locks, etc. 

444, Ties. 

ip) Cross-Ties 
Includes : 

All Ties except Bridge-Ties and Switch-Ties, 

(b) Switch-Ties. 

445. Bridge Materials. 

(a) Wooden. 

Includes . 

Bridge-Ties. 

Guard-Rails. 

Stringers. 

Piles. 

Caps. 

Sills. 

Posts and Braces, for Wooden Bridges and Trestles. 

(b) Other Bridge Materials. 

Includes : 

Cement. 

Stone. 

Iron and Steel, for Bridges. 

446. Lumber. 

Includes all Lumber not before mentioned. 

447 , Other Maintenance of Way Materials. 

{d) Signal and Battery Material. 

Includes all Signal and Battery Materials not before 
mentioned. 

(d) Scale Materials 

Includes all Scale Materials not before mentioned. 

(0 Water- Station Materials 

Includes all Water-Station Materials not before men- 
tioned. 

[d) Hardware. 

Includes all Hardware not before mentioned, 

{e) Paints, Oils, and Glass. 

(f) Tools and Rope. 

(g) Sundries. 
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Includes all items of Maintenance of Way and Struc- 
ture Material not before mentioned. 

Machinery Department Materials. 

448. Air-Brake Material. 

(а) Car Material. 

(б) Engine Material. 

Includes Air-Brake and Air-Signal Materials ready for 
use; such parts in the rough, if cast, shall be carried 
in Account No. 465-A, and if forged in Account No. 
467-B. 

449. Injectors. 

Includes : 

Injectors, 

Lubricators, 

Metallic Packing, and 
Steam Gages. 

450. Hardware Fittings. 

450-A. Coach Fixtures. 

Includes: 

Basket Racks, 

Bell- Cord Fittings, 

Chair-Casters, 

Curtain-Hooks and Rods, 

Deck-Sash Fittings, 

‘ Door-Handles and Holders, 

Notice- Cards and Frames, 

Seat- Arms and Cushions, Etc. 

450-B. Builders’ and Cabinet Makers’ Hardware. 

Includes : 

Bam-Door Rollers, 

Chair-Casters, 

Coat- Hooks, 

Door-Springs, 

Pulleys, 

Screws, 

Screw-Eyes, 

Shutter- Knobs, Etc. 

450-C. Sundry Hardware. 

Includes: 
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Bench-Screws, 

Can-Screws, 

Brass, Iron and Plated Chain, 

Car-Door Hasps, 

Car-Door Sheaves, 

Mail-Pouch Hooks, Etc. 

450-D. Car-Door Locks and Hinges. 

450-E. Sundry Locks and Hinges. 

450-F. Wire, Wire Cloth, and Wire Netting. 

451. Nails. 

Includes • 

Nails of all kinds, 

Escutcheon Pins, 

Tacks, and Spikes. 

452. Nuts and Washers. 

453. Rivets. 

454. Springs (except Rubber). 

(a) For Cars. 

(b) For Engines. 

(c) Sundry. 

455. Stoves and Heaters. 

456. Glass and Glassware. 

457. Lamps and Lamp Fixtures, 

(а) For Cars 

(б) For Engines, 

(c) Sundry. 

458. Oils and Waste. 

459. Paints and Varnishes. 

Includes : 

Alcohol, 

Bronze, 

Gold Leaf, 

Japan, 

Painters’ Oils, Paints, Putty, Varnish, etc. 

460. Upholstering. 

(a) Supplies. 

Includes : 

Braid, 

Burlaps, 

Canvas, 
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Furniture Leather, 

Hair, 

Matting, 

Moss, 

Plush, 

Sail Cloth, 

Seaming Cord, 

Thread, 

Twine, 

Webbing, etc. 

(b) Woolen and Cotton Goods. 

Includes : 

Billiard Cloth, 

Bunting, 

Cotton Duck, 

Drilling, 

Felt, 

Flannel, 

Gingham, 

Muslin, 

Sheeting, 

Ticking, 

Toweling, etc. 

461. Axles. 

(a) For Cars. 

Q?) For Engines. 

462. Wheels and Wheel Centers. 

(a) For Cars 

(b) For Engines. 

463 . Steel and Chilled Tires. 

464 Unfinished Brass and Bronze Work. 

Includes castings of all kmds (brass, bronze and copper— rough) 

for Cars, Engines, and sundry purposes, upon which no labor has 

been expended that would materially increase their value. 

(a) Brass — for Cars. 

(b) Brass — for Engines. 

((:) Brass — Sundry. 

(d) Bronze — for Cars 

(e) Bronze — for Engines. 

(f) Bronze — Sundry 

465 . Finished Brass and Bronze Work. 
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Includes all finished brass, bronze, and copper work and parts 
made of different metals where brass, bronze, or copper is in excess. 

Castings, including journal bearings (Car Brasses), not re- 
quiring additional labor to make them fit for service, belong to 
Account No. 464. 

(а) For Cars. 

(б) For Engines. 

(<:) For Sundry Purposes. 

466. Castings — Iron, Steel, Malleable, Rough. 

(a) For Cars. 

Includies : 

Bolster Guide-Bars and Blocks, 

Brake- Arms, 

Center-Plates, 

Door-Handles, 

Door-Shoes, 

Door-Stops, 

Draw- Bars, 

End-Steps, 

Side-Bearings, 
and Similar Articles. 

(6) For Engines. 

Includes : 

Bell-Frames, 

Yokes, 

Yoke- Arms, 

Brackets, 

Cab- Steps, 

Chafing Irons, 

Cinder Hoppers, 

Cross-Heads, 

Cylinders, 

Cylinder-Heads, 

Driving Boxes, 

Eccentrics, 

Fire-Doors and Frames, 

Flue-Sheet Rings, 

Grates, 

Piston Followers, Rings and Spiders, 

Sand-Boxes, 
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Steam-Chests, 

Smoke-Box Fronts, 

Truck-Boxes, 

Valves, 

Valve-Plates, Etc. 

(^:) Malleable Iron for Cars. 

Includes : 

Door-Hasps, 

Escutcheons, 

Eye-Bolts, 

Brake-Hanger Knuckles. 

Wedges, Etc. 

(d) Malleable Iron for Engines. 

(e) Malleable Iron for Sundry Purposes. 

(f) Steel Castings for Cars. 

(g) Steel for Engines. 

Includes: 

Cross-Heads, 

Truck-Spiders, and 
Miscellaneous Castings. 

(h) Steel for Sundry Purposes. 

467. Castings — Iron, Steel and Malleable — Finished. 

Includes all finished Iron and Steel work (cast or wrought), 

not otherwise classified ; and all parts made from different metals 
where iron or steel is in excess. Castings ready for use 
without additional labor belong to Account No. 465- A. 

Iron and Steel Forgings ready for use without additional 
labor belong to Account No. 467-B. 

(а) For Cars 

(б) For Engines. 

(c) For Sundry purposes. 

468. Couplers. 

(a) Malleable Iron. 

Includes: 

Couplers, 

Coupler Buffers, 

Coupler Equalizers, 

Coupler Foot-Plates, 

Coupler Hoods and 
Sundry Coupler parts. 
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(b) Steel. 

Includes ; 

Draw-Bar Chairs and Thimbles, and Knuckles for 
Couplers. 

469. Bar and Sheet Iron. 

470. Iron and Steel Forgings (for Cars, Engines and Sundry 
Work) upon which no additional work has been expended or is 
required to render them ready for service. 

(a) For Cars. 

Includes : 

Arch-Bars, 

Brackets, 

Brake- Chains, 

Brake-Forks, 

Draw- Bars, 

Truss- Rods, and 

Other Miscellaneous Car Forgings. 

(b) For Engines. 

Includes : 

Crank- Pins, 

Main- Rods, 

Parallel- Rods, and 

Other Miscellaneous Engine Forgings. 

(c) For Sundry Purposes. 

471. Bar and Sheet Steel (except castings which belong to account 
No. 466). 

(a) Tool Steel. 

(b) Other Steel. 

472. Flues and Flue-Ends. 

473. Tools. 

474. Lumber. 

(a) Rough. 

Includes Rough Lumber and Special Timber of all 
kinds on which no work has been performed. 

(b) Dressed Lumber For Cars. 

Includes Dressed Lumber, Woodware, Woodwork, and 
Special Timbers ready for use for Cars. 

(c) For Engines. 

Includes Dressed Lumber, Woodware, Woodwork, and 
Special Timbers ready for use for Engines. 
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{d) Sundries. 

Includes Dressed Lumber, Woodware, Woodwork, etc. 
for special purposes. 

475. Scrap. 

(a) Maintenance of Way Scrap. 

(&) Other Scrap. 

476. Miscellaneous Supplies. 

(а) Belting. 

Includes : 

Belting, 

Hose, 

Rubber Packing, 

Asbestos Packing, 

Leather, 

Leather and Rubber Goods. 

(б) Brooms. 

Includes: 

Brooms, 

Chamois Skins, 

Mop Heads, 

Mop Sticks, and 
Sponges, 

{c) Stores. 

Includes : 

Acids, 

Ammonia, 

Borax, 

Candles, 

Chalk, 

Copperas, 

Disinfectants, 

Emery, 

Flour, 

Glue, 

Lye, 

Matches, 

Rope and Cord, 

Soap and Cleaning Compounds, 

Solder and Welding Compounds, 

Wicking, Etc, 
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(d) Electric-Light and Telegraph Supplies. 

(e) Gas-Pipe. 

Includes : 

Gas- Pipe, 

Pipe- Fittings and 
Gas-Fixtures 

(f) Other Pipe. 

Includes all pipe, except gas-pipe and other cast-iron 
piping. 

(g) Sheet Tin. 

Includes : 

Sheet Tin, 

Copper, 

Brass, 

Lead, and 
Zinc. 

(h) Tinware. 

(i) Holders’ Materials. 

Includes . 

Facings, 

Molding sand, etc. 

477. Fuel: 

Includes : 

Charcoal, 

Coal, 

Coke and Wood used for fuel. 

478. Miscellaneous. 

Includes Miscellaneous Items not otherwise classified 

479. Obsolete Materials. 

Includes Obsolete Tools, Machinery, and Materials at the 
shops at which they are located. 


ACCOUNTING. 

Disbursement Accounting. 

The preceding pages have shown the different subdivisions 
or accounts into which the total revenues, disbursements, and 
materials are subdivided. The method of Accounting must be 
arranged in connection with the various steps in the receipt or 
disbursement of funds or materials, and with special view to 
the primary objects involved in the Accounting. 
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The collection of a railway company’s revenues is in the hands 
of a multitude of Agents and other officers, some of them receiv- 
ing very moderate salaries for their services and being so situated 
that they are exposed to considerable temptation to dishonesty. 
As pa3niients for freight are frequently, and for passenger trans- 
portation almost invariably made in cash, the opportunities for 
dishonesty are much greater than is the case in the disbursing 
of labor and materials. 

A large proportion of the materials used by a railway company 
are of special shapes so that they are readily identified, and, 
further, their usefulness is largely confined to railway service; 
therefore, the opportunities for selling stolen railway materials 
are considerably reduced and the necessity for extreme care in 
the checking of the Accoimting is not nearly so great as is the 
case in the Revenue Accounting. 

The actual disbursement of moneys is confined almost entire- 
ly to a very few officers of comparatively high rank; for ex- 
ample, the pa 5 mient of wages is either handled by check or by 
regular traveling Paymasters. The pa 3 rment for materials pur- 
chased is arranged almost entirely by check or voucher made out 
in the Treasury or Purchasing Departments. The adjustment 
of Accounts with other Railroads is likewise conducted by check 
or draft, so that but little actual cash is handled. 

The Open Account of the Division Department Head monthly 
covers the following items: 

(1) Balance on hand at the beginning of the month. 

(2) Pay rolls. 

(3) Material vouchers. 

(4) Other bills payable. 

(5) Department bills. 

The sum of these items gives the total to be accounted for for 
the month. The Accounting will disclose the following items 
covering the disposition of the above charges which have been 
taken into the books : 

(1) Department bills receivable. 

(2) Other bills receivable. 

(3) Labor and material expended as per the amoimts set 

opposite the various Disbursement Accounts. 

(4) Balance on hand at end of month. 
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Pay-Forms. 

The Pay-Roll is a complete list of the employees having any 
earnings or deductions (for board, rent, hospital, etc.) during 
the month, giving the name, position and location of the em- 
ployee, the amount of time worked, the rate of pay, total earn- 
ings, details of deductions, and net earnings. The last column 
is usually headed by a form of acknowledgment of receipt of’ 
amount due, and the employee is required to sign his name in 
this space upon receipt of his pay. 

Where employees are paid off during the month, the name and 
other information is still shown on the Pay-Roll, which is stamped 
to indicate that the man has been paid For such special pay- 
ments a form called a Servtce Voucher is usually made out and 
signed by the proper Officer, after which it is sent to the nearest 
Agent, who arranges to pay the employee upon proper identifica- 
tion The Service Voucher gives the same information as the 
Pay-Roll. 

The recording of the amount of time worked by different 
employees is usually made in Time-Books, in the Maintenance of 
Way Department, and occasionally in the Machinery Depart- 
ment; in other cases the Machinery Department uses a Daily 
Service Card. The time of tram and enginemen is usually kept 
on Daily Time Slips. The Section Foreman's Time-Book con- 
tains the names of all of the men working under his charge 
during the month and is signed by the Section Foreman and for- 
warded to the Roadmaster who checks it and sends it to the 
Division Engineer in wffiose office the Pay Rolls are prepared. 

The Service Cards of the Mechanical Department are made 
out daily by each employee and show the amount and character 
of his earnings; they are signed by the proper Foreman and are 
then sent to the Shop Clerk who enters the time daily on check 
sheets. At the end of the month, or at intervals during the 
month, the check sheets are totaled and the Pay-Roll is pre- 
pared therefrom at the end of the month. 

The Time-Slips of engine and trainmen are made out by the 
Enginemen and Conductors, and are forwarded to the Superin- 
tendents office, where they are checked against each other and 
against the Train Sheets, trainmen usually being paid by the 
trip, or by the number of miles run. The data is entered on a 
Check-Sheet, from which the Pay-Rolls are made up at the end of 
the month. 
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The Pay-Rolls are forwarded to the Auditor where they are 
checked and forwarded to the Treasurer and Paymaster for 
payment of the employees. 

In the case of minor children it is usually a necessary precau- 
tion to secure a Manors Release from Parents or Guardians, so 
that the wages can be paid to the person earning them, and 
not to the Parents or Guardians 

Where deductions from the pay of employees are made for 
board bills, etc., authority for these deductions must be se- 
cured from the employee, although this authority is also covered 
by the form of the receipt on the Pay-Roll. 

Material Vouchers. 

The purchase of materials for use of the various Departments 
of a Railway is usually handled by the Purchasing Agent, pur- 
chases by other employees being made only in case of emergency 
and then the same formahties being gone through afterward 
that would take place where the regular method is followed. 

The employee desinng material prepares a Requisition on the 
Purchasing Agent for the materials which he requires. This re- 
quisition is forwarded to the vanous Officers whose duties re- 
quire them to examine the requisition to see that the order is 
a proper one as regards character and amount of material 
ordered. When the requisitions reach the Purchasing Agent, 
requests for bids are sent to various dealers, and the material 
is purchased on the basis of the bids received. In some cases 
a contract is made with some firm to furnish all material of a 
certain class at a fixed price during a certain period. This 
facilitates the securing of the material, and also permits the 
Purchasing Agent to secure lower prices by placing his orders 
in large instead of small quantities. The party from whom the 
material is purchased, at the time of forwarding it to the person 
making requisition, prepares an Invoice which states the amount, 
character, and value of the material shipped: this is forwarded 
to the same address as the material The material is checked 
against the invoice, which is compared with the requisition 
(after correction on account of any items cancelled or modified 
by the superior officers through whose hands the requisition 
passed) and the original invoice is returned to the Purchasing 
Agent with such corrections as the check of the material has 
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made necessary. With the requisition is forwarded a Voucher 
covering the amount due on the material. A duplicate of the in- 
voice is retained for record by the Division Department Head 
receiving the material, the voucher being prepared in his office. 
The voucher is forwarded to the Purchasing Agent, by whom 
it is approved and forwarded to the Auditor of Disbursements 
who, in turn, checks, approves, and forwards to the Treasurer 
for payment, the latter’s signature being necessary to give the 
document the effect of a draft on the Company’s Treasury. It 
is then forwarded to the party from whom the material has been 
purchased, and is cashed at such Bank as may be indicated on the 
Voucher. 

Other Bills Payable. 

Bills for work performed under contract and for other indebted- 
ness of the Company are checked by the Division Department 
Head, and vouchers are prepared and forwarded to the Treasurer 
through the office of the Auditor of Disbursements, as above 
described. 

Department Bills. 

Where work is performed, or where material is furnished by 
one Department for another, a Memorandum Bill is made by the 
Department furnishing the labor or material and sent to the 
Debtor Department, the Department making the bill taking 
credit in its books for the amount of the bill, and the Depart- 
ment receiving the bill charging itself with the same amount. 

Other Bills Receivable. 

Where work is done or material furnished for outside parties, 
a Bill Receivable is prepared by the Division Department 
Head and forwarded through the office of the Auditor of Dis- 
bursements for collection, the Division taking credit for the 
amount of the bill at the time that it is rendered, leaving the 
Auditor of Disbursements to balance the general accounts by 
means of a record of outstanding Bills Receivable. 

Monthly Department Report. 

When the books are closed at the end of each month a report 
of the months transactions is prepared by the Division Depart- 
ment Head and forwarded through the System Head of the 
Department to the Auditor of Disbursements, where the report 
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is checked against the record of Pay Rolls, Bills Payable Material 
Vouchers, Department Bills, and Bills Receivable. The report 
should show the following information: 

(1) Statement of Balances on hand at the beginning of 
the month. 

(2) Statement of amounts of Pay-Rolls, Bills Payable, 
Material Vouchers, Department Bills and Bills Re- 
ceivable entering into the months Accounts. 

(3) Charges to each Disbursement Account on account 
of the months operations. 

(4) Balance on hand at end of month. 

The process, except in some minor details in regard to the 
handling of the Division Books and the preparation of monthly 
reports, is identical in the three Departments. It is usually 
customary for the Maintenance of Way Department and the 
Mechanical Department to carry between them all of the ma- 
terials used in operation, furnishing to the Transportation De- 
partment from time to time such materials (lanterns, signal flags, 
torpedoes, oils, etc.) as they msij require, making a monthly 
Department bill against them to cover the cost ; the Transporta- 
tion Department Open Account, therefore, contains no materials 
and carries no balance on hand. 

From the Monthly Reports, above referred to, the Auditor 
of Disbursement prepares a statement, by Accounts, of the Dis- 
bursements of the entire System, and also prepares a statement 
of the materials on hand, received and used during the month, 
together with comparative statements of these items as against 
the preceding month or the same month of the preceding year. 

Revenue Accounting — Freight. 

The accounting procedure involved in the shipping of freight 
is as follows: 

(1) ,The freight is brought to the freight house or to the car by the 
Consignor, and the Agent is handed a Shipptng Order specifying what 
freight is to be shipped and to what point. 

(2) The Agent delivers to the Consignor a Btll of Lading, which is a 
contract covering the transportation and delivery of the freight, subject 
to conditions specified. The freight is delivered to the holder of the 
Bill of Lading, which consequently becomes a negotiable paper. 

(2a) Instead of delivering a Bill of Lading, the Agent sometimes de- 
livers a Freight Receipt to the Consignor, this being merely an acknowl- 
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edgment of the freight received and showing its destination and being 
used for purpose of identification, but it is not transferable and cannot 
be used as is the Bill of Lading 

(3) The Agent prepares a Revenue Way-bill which shows the character 
and amount of the freight, the rate, the freight charge, and other matters 
of interest in connection with payment for the service, and forwards a 
tissue copy to the Auditor of Freight Receipts This Revenue Way-bill 
IS forwarded to the Receiving Agent, giving him the information neces- 
sary to make collections and to deliver the freight In some cases it is 
mailed to the Receiving Agent direct, while in other cases it accompanies 
the freight, serving as authority to the conductor and yardmaster for 
the movement of the freight The Receiving Agent forwards the Rev- 
enue Way-bill to the Auditor for check and file. 

(4) Where the Revenue Way-bill is forwarded direct, the Agent pre- 
pares in addition a Memorandum Way-h^ll, which contains sufficient in- 
formation and which acts as authority to the conductor and yardmaster 
in moving the freight to destination. The Revenue Way-bill always ac- 
companies less-than-carload freight, except as the entire carload is des- 
tined for one point. 

(5) Where errors are discovered in the Revenue Way-bill, a Correction 
Sheet is prepared and forwarded to those handling the original Revenue 
Way-bill For example, if the error is discovered by the Auditor, the 
Correction Sheet is forwarded to both the Receiving and the Forwarding 
Agent. 

(6) Where cars are weighed en route a Weight Certificate showing the 
gross, tare and net weight is made out and forwarded to the Agent, who 
prepares a Completion Sheet, which is forwarded to the Receiving and 
Forwarding Agent for completing way-bill charges of all characters. 

(7) At the end of each month each Agent forwards to the Auditor of 
Freight Receipts an Abstract of Way-bills Forwarded, also an Abstract of 
Way-bills Received, these abstracts containing a complete list of all way- 
bills handled, showing the way-bill number, the shipping point, point of 
destination, weight and character of freight, amount due and amount 
collected. The Auditor debits each Agent with the amount of freiglit 
reported forwarded to him by the Forwarding Agent, and credits him with 
the amount of freight which he reports as having received The differ- 
ence between these two represents the shortage of the Agent at any time. 
As each way-bill is entered, this method furnishes a complete check of 
the Receiving against the Forwarding Agent. In case the balance against 
the Receiving Agent becomes too large, inquiry is instituted as to the 
cause. 

(8) On payment for transportation of freight, the Agent delivers a 
Freight-Bill to the person making payment, this freight-bill being a state- 
ment of indebtedness to the Railroad Company, and a receipt therefor. 

It will be seen that the Freight Accounting is entirely based 
on the Revenue Way-bill and that the securing of correct reports 
is attempted on the basis of comparison of statements of two 
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Agents in regard to the same operation, it being necessary for 
these two statements to agree. 

There are three variations in this system of Freight Account- 
ing: 

(a) Daily Abstract, which requires a daily report from 
the Agent in regard to freight received and forwarded. 

(b) Weekly Abstract, the reports being made out 
weekly 

(c) Monthly Abstract, the reports being made out 
monthly. 

It is claimed for the Daily Abstract that a closer check is kept 
on the Agents’ remittances, but it has not been fotmd in practice 
that a material benefit accrues, whereas the amount of work 
is considerably increased. 

Another point of difference in the Accounting is in the prepara- 
tion of the statement of Earnings. In some cases the Earnings are 
reported on the basis of the Freight Forwarded, it being considered 
that the delivery to the Railroad Company is the proper basis 
of reporting earnings. The other method is to use the Freight 
Received data as the basis for the Earnings reports, on the theory 
that the revenue has not been earned until the freight has been 
dehvered. Also, in this case, the reported Earnings are supposed 
to coincide more accurately with the cash receipts. It must be 
understood, however, that actual coincidence never occurs, 
because of 

(a) Freight in transit but not prepaid. 

(b) Cash in transit (from the Agent to the Treasurer). 

(c) Uncollected freight bills; 

(d) Claims awaiting release (amoimt which the Agent 
has paid out on account of claims against the Com- 
pany, but ‘Which he has not yet received credit for). 

(e) Cash in hands of Agents and Conductors. 

It is probably immaterial whether the month’s earnings are 
reported on the basis of the Freight Forwarded During the Month, 
or Received During the Month, or Received up to the Fifth of the 
Month. Possibly the best practice is to report on the basis of 
the Freight Received During the Month, supplementing this 
with an “In Transit” statement, this being a statement of the 
difference between the freight forwarded and the freight received. 
Where the earnings are reported as based on the receipts to the 
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fifth of the month, only such earnings are included between the 
first and the fifth as represent collections on freight received prior 
to the first of the month, thus giving the Agent five days in which 
to make collections and remittances. As an example of the 
extent of outstanding cash due from Agents and Conductors, 
it may be stated that eight railroads, aggregating approximate 
monthly earnings of $23,000,000, showed outstanding at the end 
of one month somewhat over $7,800,000. 

Revenue Accounting — Passenger. 

The receipts from passenger traffic are collected by two classes 
of employees; the Station Agent, who receives cash for tickets 
sold, and the Train Conductor, who receives cash for transporta- 
tion where the passenger has not purchased a ticket. It is usually 
customary to require the Passenger Conductor to deliver to the 
passenger some form of Cash Fare Receipt, a duplicate of which is 
retained by him and delivered to the proper Auditing Depart- 
ment officer at the end of the run, with cash and tickets collected. 
The Cash Fare Receipts are delivered to the Conductor in bound 
form, are numbered consecutively and a record of the receipts 
dehvered is kept, this record being compared with the duplicates 
or stubs returned. 

All tickets are numbered consecutively in series, and the Agent 
is required to report the number of the first and last tickets sold 
during the period covered by his report. This is checked against 
his report of cash received from ticket sales and is also checked 
against the tickets received The Agent is required to report to 
the Auditor either daily, weekly, or monthly, as in the case of the 
Freight Report, the monthly report being the usual form. This 
report also covers excess baggage, storage collections, etc. 

It will be noted that the check on the reporting of passenger 
earnings is not nearly so effective as is the case with the freight 
earnings; therefore the added importance of frequent checking 
of offices by the Traveling Auditor, and the checking and compari- 
son of train collections. This checking is sometimes felt to re- 
flect on the employee so checked. In reality there should be no 
feeling on this account, for the reason that the presence of such 
checking throws a great safeguard around young and inexper- 
ienced employees and removes temptation from them which 
would exist were a loose method of accounting permitted. 
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REPORTS.* 

The reports of a Railway System are very ntimerous and cover 
a multitude of subjects. They may be classed as either 

1. Regular, or 

2. Occasional or Special, 

according as they do or do not form a part of the routine of 
operation. 

The following list is by no means complete and is intended to 
give just sufficient information to call the attention of the reader 
to the existence of such reports, leaving it to him to procure 
further data by investigation as to the method employed by the 
Railway in which he is especially interested. Some of the most 
important reports are illustrated in later chapters. 

The different groups of Reports have been indicated by 
Prefix Letters, as follows: 

M.W. — Maintenance-of-Way-and‘Structure Reports. 

M P. — Motive Power, or Maintenance-of-Equipment Reports. 

C T. — Conducting Transportation Reports. 

G. — General Operating Reports. 

C. — Construction Reports. 

P — Passenger Department Reports. 

F. — Freight Department Reports. 

Labor Accounting Forms. 

TIME-BOOK. 

Form M W 1 will be used for reporting the amount earned and the 
character of the work done by section forces and extra gangs. This 
form will also be used by carpenters and other mechanics to report the 
daily record of the time for each man, but will not be used to show the 
distribution of the work done. It will be forwarded by the Foreman 
of the gang to the Division Engineer, in whose office the Roadmaster 
or Supervisor Bridges and Buildings, will inspect the book with view to 
ascertaining from his personal knowledge of the men employed and of 
the character of the work being done, that the names shown, together 

♦Where the same forms of reports are used by more than one Department, the text "will 
usually indicate the procedure by one Department only, it bemg understood that employ- 
ees in th^ same relative positions in the other Departments use th§ forms in similar 
manner 
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with the time worked and the character of the work reported are correct. 
The checking of calculations, however, will be performed in the office 
of the Division Engineer. The time-book will be closed to include the 
last day of the month, but will be forwarded by the Foreman the night 
of the preceding day. Any corrections for the last day of the month 
will be forwarded by the Foreman by wire direct to the Division Engineer 
on the evening of the last day of the month. 

SERVICE CARD. 

Form M P 1 will be used by each shop employee to report his time 
as well as how employed 

The cards will be made out for the workmen in each Foreman’s office, 
giving the name, number and date On arrival at the shop, each man 
will procure his card, reporting his presence to the Foreman at the same 
time, and v/ih be assigned to some particular work provided he has com- 
pleted his work of the previous day. A new card will be supplied daily 
whether the work of the previous day has been completed or not. If 
engaged on piece- work not completed at the end of the preceding day, 
the card, when turned in, will be filed away in a case assigned to the 
man’s number and no rates added When the work is completed, the 
workmen will note the fact on the card, returning it to the Foreman’s 
office where the price will be added to the final card and all cards for- 
warded to the Shop Clerk. When a workman is absent from duty, a 
card will be returned for him marked “ Absent ” 

The men will be checked morning, noon and night by the Time Clerk, 
who will, for the purpose of aiding the checking of the cards, send to the 
Department Foreman lists of all the men absent 

All service cards must be carefully inspected and certified by the 
Gang Foreman or by the Foreman of the Department 

The service cards will be turned over to the Timekeeper, who will 
record from them the wages earned by the various men, after which they 
will be re-assorted and labor charges to the various Shop Orders and 
Disbursement Accounts obtained from them, Form M. P. 29 — Collection 
Book — ^bemg used in that connection. 

piece-work: service card. 

Form M. P. 1a will be used by shop men working piece-work. 
TIME-SLIP, ENOmElVEAN AND FIREMEN. 

Form C. T. 1 will be used by Enginemen and Firemen to report earn- 
ings. The slip will be delivered each day to the Enginehouse Foreman, 
who will forward it, after recording such information as may be desired, 
to the Division Superintendent in whose office the form will be checked 
against the time- slip of the trainmen and against the tram-sheet, after 
which entry will be made in the Time-Check Book, Form C. T. 4. 

TIME-SLIP, TRAINMEN AND YARDMEN. 

Fotm C. T. 1a will be used by Train and Yardmen to report earnings 
and will be left with the Yardmaster at the end of each run or day’s 
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work Yardmaster will forward to the Division Superintendent where 
the form will be handled m the same manner as Form C. T. 1. 

OVERTIME TICKET. 

Form C T 2 will be used by Operators to report to the Chief Dis- 
patcher daily the overtime earned. 

TIME-SHEET. 

Form C. T. 3 will be used by Agents and others to report to the 
Division Supermtendent the time made by employees under their charge. 

LABOR-DISTRIBUTION SHEET. 

Form M W 2 will be used for the purpose of arriving at the money 
charges to the different Disbursement Accoimts for section and other 
track labor and also for forming a comparative statement of the different 
kinds of labor performed on the various sections, grouped according to 
instructions from the Engineer Mamtenance-of-Way. A separate line 
will be used for each section and the number of hours of labor for the dif- 
ferent classes of work will be shown in the proper columns. This includes 
the labor of the Foreman and Timekeeper as well as the men under him. 
After the labor for each section and extra gang has been entered, the total 
of each column for the entire division will be obtained, together with the 
grand total of all of the columns on the sheet. Dividing this grand total 
into the total pay of the men whose time is included on this sheet (La- 
borers, Foremen and Timekeepers), will give the average rate per hour for 
the entire division Multiplying the total of each column by this average 
rate will give the charge to each account. 

In addition to the total for each column above mentioned, a total for 
each group of sections, as laid down by the Engineer Mamtenance-of-Way, 
will be made, and a report made by letter to the Engineer Maintenance- 
of-Way giving for each group the number of hours divided by the length 
of the road of the district or group in question, being the number of hours 
of section-labor per mile of road for that distnct. 

CHECK-SHEET 

Form M. P, 2 will be used at all shops for the purpose of checking the 
presence of the workmen. On arriving at the shop, the workman will 
report to the Check Clerk at the check- window and from him will procure 
at that time his Service Card for the day. The Check Clerk will, at the 
same time, check the arrival of the man on the check-sheet which will 
be preserved for use in case of question as to earnings. 

CHECK-ROLL. 

Form M P. 3 will be used by the Timekeeper to record from the Ser- 
vice Card the earmngs of the vanous workmen during the month. 

TIME-CHECK BOOK 

Form C. T. 4 will be used to record earnings of Engine, Yard and 
Train crews, the information being obtained from Forms C. T, 11 and 
G. T. lU, 
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PAY-ROLL. 

Form Gr. 2 will be used by the Division Engineer to make monthly 
report of the amoimts earned by all employees m this department. The 
pay-roll will be forwarded by the Division Engineer to the Superintendent, 
thence to the General Superintendent not later than the night of the third 
of the following month, and will be forwarded by the General Superin- 
tendent to the General Auditor not later than fourth. It will be signed 
personally by the Maintenance-of-Way Clerk, the Division Engineer, the 
Superintendent and the General Superintendent The distnbution of 
time of all Maintenance-of-Way pay-rolls will be to “MAINTENANCE- 
OF-WAY ACCOUNT.” 

(This form is used m hke manner by all other Departments). 

PAY-ROLL DEDUCTION ORDER. 

Form G. 2a will be used to secure from various employees, orders for 
deductions on pay-rolls. 

SERVICE VOUCHER. 

Form G. 3 will be used to pay employees discharged during the month. 
In case of laying off a large force at a given time and place a special pay- 
roll must be prepared instead. 

(Abstract of Pay-Rolls, Pay-Roll Deduction Order and Service Voucher 
are used ahke by all Departments). 

BOARD-BILL. 

Form M. W. 3 will be furnished to boarding-house keepers to make 
statement of amounts due them from employees Where arrangements 
are made for the boarding of men, the Foreman will call for this board- 
bill and forward it with his time-book to the Division Engineer, in whose 
office the Roadmaster or Master Carpenter will examine and approve 
same. 

REQUEST FOR SERVICE VOUCHER 

Form M. W. 4 will be used by Maintenance-of-Way Foremen in making 
application to the Division Engineer for Service Voucher for payment 
of occasional man discharged or relieved from service dunng the month. 

This form will be made out the day the man is discharged and forwarded 
by first available train to the Roadmaster or Supervisor of Bridges and 
Buildings, who will examine, approve and forward by the first available 
train to the Division Engineer. Request for Service Voucher will be 
retained by the Division Engineer for his record and will be pasted to the 
Stub of his Service-Voucher book, replacing the leaf forwarded to the 
Superintendent. 

Form G 3 will be used by the Division Engineer for authorizing 
Agents at stated points to pay men discharged dunng the month. The 
Division Engineer upon receipt of Request for Service Voucher, M. W 
4, will prepare Service Voucher, signing the same personally and forward- 
ing it to Superintendent, who' on approval, will forward to the proper 
Agent for payment. 
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IDENTIFICATION SLIP. 

Form G. 4. Where the man to be paid by service voucher cannot con- 
veniently be personally identified to the Agent by the Foreman, Road- 
master or other officer under whom the man worked, this identifica- 
tion slip will be given to the man as a means of identifying him to the 
Agent Whenever possible the man must be required to sign this slip in 
the presence of the Foreman issmng it. 

COMPARATIVE STATEMENT OF PAY-ROLLS. 

Form G. 5 will be used by the Division Engineer to make monthly 
comparative statement of wages paid employees and will be forwarded 
in quadruphcate to the Superintendent for transmission to the General 
Supenntendent, who will transmit, with a summary for his Grand Divi- 
sion, in triphcate to the Engineer Maintenance-of-Way. 

(Used by all Departments m same manner). 

EMPLOYMENT AUTHORITY. 

Form G 6 will be used to request authority for the employment, dis- 
charge or increase in rate of pay of all employees m any of the Main- 
tenance-of-Way Departments. 

(Used by all Departments m same manner). 

Material Accounting Forms. 


REQUISITIONS. 

Forms G. 7 and G. 7 a will be used by the Division Engineer to make 
monthly reqmsitions on the Purchasing Agent for all material required 
on his Division, with the exception of RAIL and TIES. 

The regular monthly requisitions will be forwarded (in duphcate) by 
the Division Engineer to the Superintendent not later than the 25th of 
each month and will be forwarded by the Supenntendent (in duplicate) 
to the Engineer Maintenance-of-Way, to reach his office not later than the 
morning of the 29th of each month Separate requisitions must be made 
(1). For matenal and tools used by trackmen (such as frogs, switches, 
switch-stands, spikes, bolts, shovels, picks, limng-bars, etc ) 

(2 ) For material and tools for use on bndges and buildings (such as 
lumber, shingles, nails, cant-hooks, cross-cut saws, etc ) 

(3 ) For Water-Station matenal (such as boilers, pumps, pipe, pipe- 
fittings, pipe-wrenches, etc ) 

(4 ) For Signal and Battery material 

While requisitions for the various classes of matenal are due on the 
same date and should be made at the same time, they should in all cases, 
bear separate numbers. 

In instances where the list of matenals, tools, etc., ordered is of such 
length as to require two or more reqiusition blanks, the items should be 
continued from sheet to sheet, the different sheets beanng the same 
requisition number mdicated on first sheet, but being paged consecutively. 
The making of requisitions at irregular times will not be permitted except 
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in cases of emergency and for material required for special or improve- 
ment work, the latter containing notation showing the Authority Number 
and date. Requisitions for material for special or improvement work 
must not he made until Authority to cover has been formally approved, 
except m exceptional cases, specially authorized 

In compiling requisitions all of the information called for on the blanks 
imder the columns headed “USED,” “DUE” and “ON HAND” must be 
given. It is also necessary and reqmred that the estimated price, amount 
and total cost of material be shown on each requisition 

It should be clearly and fully stated on all requisitions for what purpose 
the material is to be used, care being exercised to give full description of 
all items and necessary catalogue reference to facilitate the ordering of 
the material and to insure what is reqiured being furnished without un- 
necessary correspondence. (Used oy all Departments.). 

INVOICES. 

Invoices to cover material purchased are forwarded in duplicate by 
the Purchasing Agent after being certified to as regards pnces and terms 
(which include freight charges) direct to the Division Engineer. By 
him they will be forwarded to the Head of the Sub-Department receiving 
the material, w^ho wdl check the original and duplicate invoices O. K , 
or correct them and return them to the Division Engineer The Division 
Engineer will paste in an invoice-book, the duplicate invoice wnth 
duplicate of Voucher covering same for his record (He wiP also paste 
in this book the Storekeeper’s report of Miscellaneous materials used 
during the month, and will lefer to these statements and Vouchers in 
the Maintenance-of-Way blotter by their respective numbers) (Used 
by all Departments) . 

VOUCHERS. 

Forms G 8 and G 8a will be used by the Division Engineer for as- 
sembhng for payment invoices for materials received, also for work 
done by contract or otherwise, including labor charges not shown on pay- 
rolls, together with monthly personal expenses 

There will be described fully, but as concisely as possible, the nature 
of the work done, location, name and complete address of payee and ac- 
count chaigeable (Maintenance-of-Way Account ) 

Division Engineers after personally certifying to the correctness of all 
Vouchers, will forward to Superintendent with original invoices attached. 
The Superintendent will approve and forward to the Purchasing Agent 
if for matenals purchased, and otherwise to the General Superintendent 
who will approve and transmit to the General Auditor. (Used by all 
Departments) . 

VOUCHER IMPRESSION-BOOK. 

Forth G, 9 will be used to take impression copy of vouchers, reference 
being made in the Blotter to the page of this book for details. 
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PERSONAL-EXPENSE VOUCHERS 

Form G 10 will be used for listing personal expenses. Same must be 
mailed so as to reach the head of the Department vouchenng the expense 
on or before the 2d of the month following that in which the expense 
was incurred. Particular care should be exercised to attach receipted 
biUs for such expenditures as might have been made by employee apart 
from regular meals and lodging. 

BELL (ACCOUNTS RECEIVABLE) 

Forms G 11 and G 11a will be used in transmitting the account 
or charges against Other Companies, Individuals and Firms for material 
furnished or work performed It will show the name of the Company, 
Individual or Firm with complete address, 'the Department rendenng 
the account, the record number and the month m which the items are 
taken into the M -of-W Department Account The body of the form 
will show the descnption of the charge, date, location, quantity, price, 
amount, etc , also to whom inquiry should be made for additional infor- 
mation desired The maker will certify to the correctness and the heads 
of the Departments concerned will approve them. The Division Engineer 
will forward direct to the General Auditor all bills made by him, retaining 
for his record carbon copy of the bill forwarded The distnbution of 
all bills will be to “MAINTENANCE-OF-WAY ACCOUNT.’! (Used 
m like manner by all Departments). 

DEPARTMENT BILL. 

Form G 12 will be used by the Division Engineer to furnish other De- 
partments a statement in duplicate of charges for the month against those 
Departments, stating the month m which the charges will be made. The 
bill must be forwarded in such time as to be received by the Department 
against which it is made not later than the evening of the 7th, The De- 
partment receiving the bill not later than the evening of the 7th, will 
accept it whether correct or not The receipt will be detached and re- 
turned to the^ Department making the bill. Acknowledgment of the 
receipt of bills received on the 7th should be made by wire to the Depart- 
ment making the bill Bills received later than the evening of the 7th 
will be accepted or not at the option of the receiving Department. The 
original bill will be forwarded with the M -of-W, Reports and the duphcate 
pasted in the invoice book for record. Errors in these bills will be ad- 
justed by correspondence and after the adjustment has been agreed upon, 
counter bill will be prepared to correct the error (Used in hke manner 
by all Departments) 

ORDERS ON STATIOIfERY STOREKEEPER 

Forms G 13 and G. 13a will be used by the Division Engineer for 
making monthly reqiusitions for stationery A complete record of 
these requisitions must be maintained for the purpose of correctly check- 
. ing Stationery Department bills which will be rendered monthly by the 
Stationery Agent. (Used m like manner by all Departments.) 
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ORDER OR STOREHOUSE. 

Form M. W. 3 will be made out by the Roadmaster and Supervisor 
Bridges and Buildings to cover the reqmrements of the various gangs for 
regular periods, obtaining the information from his different Foremen 
by letter or by conversation. The Division Engineer is expected to give 
this request careful, personal attention with view to seeing that only the 
proper amount and character of supplies is ordered. 

HTVENTORY CARD. 

Form G 14 will be used in the taking of inventory, the cards being 
distnbuted among the various bins of material prior to the commencement 
of the inventory and amounts of material in the different bins noted on 
the cards as they are collected. 

INVERTORY SHEET. 

Form G 15 will be used to record inventory data. On this sheet will 
be entered prices and amounts. 

PRICE-LIST. 

Form M. P. 16 will be used by the Storekeeper to record prices of various 
commodities. 

MATERIAL CARD. 

Form M. P. 17 will be used by Department Foremen to obtain material 
from Storehouse and from other Departments when no work is required 
to be performed on the material by the other sub-departments. Its use 
will be restricted to items chargeable to a single account. 

REQUTSITIOR CARD 

Form M. P. 4 will be used 

1 By heads of Departments when ordering material to be procured 
through the Purchasing Agent 

A separate card will be used for each item, giving the stock account and, 
when possible, a definite charge for the item ordered If the final disposi- 
tion of the material is not known, it will be marked “Charge to Stock ” 

The cards will then be sent direct to the Storekeeper, who will arrange 
them to conform to the stock classification, prepare requisition, place on 
each card the requisition number and entry number, and then file the cards 
m a suitable case, the compartments of which are numbered corresponding 
to the Stock Account numbers on the requisition 

When the material ordered is received, the cards will be removed and 
the quantity or quantities placed thereon with the date of receipt and 
pnce The cards will then be sent to the Foreman ordering the material, 
who, after inspection, will note on the card in the proper column the condi- 
tion of the material received, affixing his initials in the proper column and 
returning the card to the Storekeeper. 

If the card contains a definite charge disposing of the material, it will 
be immediately forwarded to the Shop Clerk If the material is for stock, 
a card will be kept by the Storekeeper to enable him, if occasion requires, 
to show the delivery of the material. 
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2. This card will also be used for ordering material from other sub- 
departments on which these sub-departments must perform work, when 
this material is required for the execution of a shop order. 

In this case, the Foreman charged with the completion of the shop order 
will issue a separate card for each item that may be required for the 
completion of the work, numbering consecutively at the top of the card 

after the words “Requisition Card No. the cards issued and at the 

same time, registenng the cards in a book provided for that purpose. 

The cards will then be distributed to the Foremen interested who, when 
they complete their part of the work, will enter on the cards the material 
supplied, making the same entry in the record book supplied for that 
purpose (the labor being returned through the Service Card). 

The card or cards will, upon completion of the work, be returned to the 
Foreman issuing them. He will make an inspection of the work, note its 
condition, and receipt for the same, returning the card to the Foreman 
who did the work. He, in turn, being thus advised of its satisfactory 
character will forward the card to the Storekeeper who will add price and 
forward to the Shop Clerk. 

When the Foreman from whom the original shop-order card was issued 
has fully completed the work called for, he will endorse upon such card the 
numbers of the cards he has issued to each sub-department that has con- 
tributed material, thus enabhng the Shop Clerk to know when all of the 
cards have been returned and enabling him to readily trace any card not 
returned 

When necessary to change any items on these cards, they must be re- 
turned to the issuing office for change of record. 

3. This card will also be issued for repair work required of other sub- 
departments, the head of the sub-department requiring the work issuing 
the card on the sub-department which will make the repairs There 
it will be turned over to the workmen charged with its execution and he 
will present the card wherever the material that he requires is located, 
where the sub-department supplying the material will enter upon the card 
the kinds and quantity issued 

When the work has been completed, the workman wdll hand the card 
to his Foreman who, after examining as to the nature of the work and 
matenal involved, will forward to the head of the Department issuing the 
card. If satisfactory, the condition of the work will be noted and receipt 
acknowledged The card will then be sent to the Storekeeper who will 
price the material thereon and forward to the Shop Clerk for charge to the 
proper account as specified on the card. 

CONSUMPTION CARD. 

Form M. P. 5 will be used as local records of material on hand, placed 
in, or removed from the vanous receptacles. 

COLLECTION BOOK 

Form M. P 6 will be used by various persons for collecting charges 
from Service and Material Cards and for similar purposes, it being the 
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intention that such details will be preserved in such manner as to make 
ready reference possible. 

SECTIOR FOREMAN'S MATERIAL REPORT. 

Form M. W 4 will be used for reporting monthly the more important 
items of material received and used by trackmen during the month. The 
column “On hand 1st of Month” will be filled out in the office of the Divi- 
sion Engineer before the blank is forwarded to the Foreman for use in re- 
porting material received and used during the month. The report will 
be inspected by the Roadmaster with view to detecting from his personal 
knowledge of the location and use of the material, errors in the statement 
Checking and computations, however, will be done in the office of the 
Division Engineer 

The material report will be closed to include material used on the 25th 
day of the month and will be forwarded by section foremen to the Road- 
master not later than the morning of the 26th. It will be forwarded by 
the Roadmaster to the Division Engineer to reach his office not later than 
the evemng of the 27th. 

MISCELLANEOUS MATERIAL REPORT 

Form MW 12 (refer to Paragraph 7, General Instructions No 6 — 
“Maintenance- of- Way Storehouse ”) Report must be made by vSt ore- 
keeper and forwarded to the Division Engineer after the closing of the 
material account for the month. 

Miscellaneous Accounting Forms 
STRUCTURE REPORT. 

Form M. W. 14 will be used by Foremen of carpenters and other me- 
chanics to report labor and material employed on bridge and other struc- 
ture work So far as possible, work of this character will he performed 
only on instructions from the Division Engineer, and this blank will be 
used instead of a letter for the issuance of such instructions The char- 
acter of the work authorized should be shown on the line “The following 
work was done,” the sheet so issued being forwarded by the Supervisor 
Bridges and Buildings to the Foreman and used by him to make the final 
report of labor and material for that piece of work The sheets issued by 
the Division Engineer will be listed consecutively, commencing with 
January 1st of each year, a carbon record showing the Division, Engineer’s 
number, description of work, etc , entered by him on the sheet being 
preserved in his office as a record of outstanding authorities. The carbon 
sheet will be destroyed on the return of the Structure Report. 

ITEMIZED SIDING REPORT. 

Form M. W 9 will be used by the Roadmaster to report labor and 
material charges or credits for sidings laid, extended or taken up, and will 
be forwarded to the Division Engineer by the Roadmaster immediately 
upon the completion of the work 
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Authority for expenditures (a.f.e.). 

Form G 18 will be used by the Division Engineer, as specifically in- 
structed, to request authority for expenditures for new work not otherwise 
authorized Where requests for authority originate with the Division 
Engineer, the Superintendent or General Superintendent, they will be 
made by letter. Unless otherwise specifically directed, a single copy only 
of plan and estimate is all that is required to accompany letter. 

SHIPklSfG RECEIPT. 

Form G. 19 will be used for giving advance notice to consignee of shipment 
of materials and valuable papers, invoices or Department bills Inasmuch 
as this form becomes a receipt, same should be carefully checked wdth 
shipment and returned promptly to consignor, beanng notation in all cases 
of shortage or damage of materials. 

STORE-ROOM INVOICES. 

Form G. 20 will be used by Storekeepers in listing to Consignees all ma- 
terials shipped from store-room 

M.-OF-W. BLOTTER. 

From ]\I W. 8 will be used in the office of the Division Engineer for 
the purpose of recording in narrative form, the details of the expenses of 
the Department 

The book is divided into four parts 

The first part, containing the first three columns, is used for the purpose 
of hstmg the items, in which the following should be observed 

1. List separately all bills from Other Departments and all bills against 
other departments 

2. List separately all vouchers. 

3. Section materials, such as frogs, switches, rails, ties, etc , should 
be hsted in sufficient detail to be useful for purpose of reference, avoiding 
the necessity for frequently consulting the Section Foreman’s material 
reports 

4. Structure material, used for stock and reported on structure report. 
Form M. W 6, to be hsted as one item 

5. Pay-rolls should be listed to show the different classes of labor 
separately 

In listing vouchers, etc , the Department number should be shown. 
The first column of the book is used for this purpose 

The second part shows debits and credits simply as a total The 
“ Debit ” column shows the total amount taken up from pay-rolls, 
vouchers, etc. The Credit column shows total amount disposed of either 
by charging same to operating expenses, or against another department. 
Improvement Account, etc. 

The third portion of the book, including the columns headed “ Debits,” 
is used for the purpose of showing the value of materials on hand at the 
beginnmg of the month and received during the month Following 
third portion will be noted a blank column. This should be used for 
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entenng amounts disposed of by charging to operating, etc., which 
amounts were taken up not representing material, such as charges 
from pay-rolls, etc. This column should be headed “ Miscellaneous 
Credits ” Any amounts appearing in this column do not appear in third 
and fifth portion of blotter. 

The fourth portion, headed “Distribution of Credits,” is used to list the 
amounts of credits to the different Disbursement Accounts and Sub- 
Accounts, and also to other Open Accounts. 

The fifth portion, headed “Total Credits,” is used to show the value of 
materials charged out during the month. The difference between the 
totals of these columns and the totals of the similar columns headed 
“Debits,” represents in each case the value of the materials on hand at 
the end of the month. 

It will be noted that owing to the arrangement of the book, it is possible 
for one hsting of a given class of material to show the amount received 
dunng the month, the charges to the different disbursement accounts on 
account of material used, and the amoimt of material used. 

In order to avoid showing any material actually m stock, material 
used for temporary tracks or for new sidings, etc , during the period that 
it IS not known to what disbursement Account the material shall be 
charged, such items are to be charged to Suspense Account and 
Collect Bill rendered against the Suspense Account to cover these 
items. A carbon copy of Suspense Account bill should be forward- 
ed by the Superintendent direct to the Engineer Mamtenance-of-Way. 
(Used in like manner by other Departments). 

MONTHLY EXPENSE REPORT. 

Forms G-1. G-1a, G1-b and G-1e, will be used by the Division Engineer 
to make monthly report not later than the 9th of the following month to 
the Supenntendent, of expenditures of his department. They will be 
forwarded by the Supenntendent to the Engineer Maintenance-of-Way 
to reach his office not later than the morning of the 10th. 

Form G-1 is the cover for this report, on the last sheet of which will be 
shown a recapitulation of all debits and credits contained in the month’s 
accounts. 

Form G-1 A will be used to list the debits of M. -of- Way open accounts 
for the month. Two sheets will be used m the listing of debits. 

Sheet (1) For listing Pay-Rolls and Vouchers. The Pay-Rolls must 
be listed by Departments; the Vouchers in alphabetical order. 

Sheet (2) For hsting Department Bills and all charges other than pay- 
rolls and vouchers. Department Bills must be grouped by Departments 
and listed by Divisions. On this part the reports Form IISOJ for 
freight on Company material, should be listed under heading of 
“Stations” and not in the name of individual agent. 

Form G-1 A will also be used for hsting all charges against Other De- 
partments, Individuals and Companies, Improvement Fund Account 
bills and bills against Crusher and Gravel Track Accounts. Two sheets 
will also be used in the hsting of credits. 
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Sheet (1) For bills against Individuals, and Other Companies, Im- 
provement Funds and Suspense Accounts, all listed m numerical order. 

Sheet (2 ) For Department Bills and credit bills other than against 
individuals and Other Companies. 

Form G-1b will be used for reporting the charges to the Vanous Dis- 
bursement Accounts and Sub-Accounts of the M of Way Department. 

Form G-1e will be used as a material report to the Engineer Main- 
tenance-of-Way. The four forms are bound to make a complete re- 
port. 

Form G-lc will be used by the Machinery Department, and 

Form G“1 d by the Transportation Department in the same manner 
as Form GIb by the Maintenance-of-Way-Department Forms G-1 a 
and G-1 are used alike by all Departments. 

Form G-1 f will be used as a material report to the General Superinten- 
dent of Machinery. 

Form G-1 b special will be used by the Engineer Maintenance-of-Way 
to consolidate the charges — by divisions — to the M -of-W.-and-S. 
Accounts and to report the same to the Auditor of Disbursements, 
forwarding the division reports at the same time. 

Form G-lc special will be used by the General Superintendent of 
Machinery, and 

Form G-ld special by the General Superintendent of Transportation 
in hke manner. 

Coal Accounting Forms. 

BLUE CARD WAY-BILL. 

Form M P. 7 will be made out by the Agent at the Shipping Station 
and forwarded with each and every car of coal shipped from a mine for 
Company’s use, the card way-bill to accompany the car to destination, 
being handled by the Conductor as w’ay-bills are usually handled, and 
left at destination with the Station Agent where the Coahng Station is 
located, to be delivered by him to the employee in charge of unloadmg. 
In case the Coaling Station is remote from the Commencal Station, the 
Conductor will leave this card way-bill with the Foreman at the Coahng 
Station. 

The proper blank on the back of the card way-bill must be filled by the 
employee in charge of the unloading, who will send daily to the Master 
Mechanic all such cards with his daily unloading report. Form M. P. 10. 
The latter will transmit to the General Supenntendent of Motive Power. 

If cars are to be set for unloading for which no card way-bill can be 
furnished in the usual way, the Station Agent at or for the unloading point, 
after determining that the car contains Company coal, must fill one of 
these card way-bills and deliver the same to the employee who is to set 
the car for unloading, endorsing the card way-bill, showing by whom 
made. Such cards, vrhen entered in book, Form M. P. 12, by General 
Superintendent of Motive Power, must be marked “Duplicate,’* in Re- 
marks Column. 

When purchased at a station on the Company’s Lines, the Station Agent 
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of that Company, when notified of the substitution of the Company, as 
consignee, must provide a Blue Card Way-Bill, Form M. P. 7, which 
from that time will follow the car as herein provided. 

When coal reaches the Company’s Lines by regular way-bill of a foreign 
road or by transfer sheet, the Station Agent will provide a Blue Card 
Way-Bill, Form M. P. 7, which will follow the car as herein provided. 

SUPPLY OF BLUE CARD WAY-BILLS. 

A supply of Blue Card Way-Bills must be carried by three classes of 
Stations, -1 e , those forwarding coal from the mine those that serve as 
distnbutmg points from which coal is reconsigned, and those at which 
coal is unloaded. 

PARTIAL OTLOADUSrG AT FUEL STATIONS. 

If coal is partially unloaded at a Fuel StaHon and the car forwarded 
to another point, the Foreman in charge will endorse on the back of the 
card the tons received, giving date and name of his Station, and send the 
card way-bill to destination with the car. 

UNLOADING AT OTHER THAN FUEL STATIONS. 

If a car of coal is unloaded at a StaHon House, a Water-StaHon, or 
any other place than a regular Coaling Station, the employee in charge 
must endorse the Blue Card Way-Bill, to show where and when unloaded 
and send the same to the Master Mechanic, who will not only take to 
account the receipt of the coal, but charge it to the proper account from 
this card 

If a car of coal is to be partially unloaded at several places, as Water- 
Stations or Station-Houses, the Superintendent who orders the distribution 
will arrange for the card way-bill to be sent to the Master Mechanic when 
the car is taken for distribution, the card so endorsed as to show 'the 
use of the coal, and the Superintendent will provide for the unloading. 

TRANSMISSION OF CARD WAY-BILLS. 

Form M P.8 will be used for transmission of Blue Card Way-Bills by 
Master Mechanic or General Foreman to the General Superintendent of 
Motive-Power daily. If on any day no coal is unloaded at a station, 
notation to that effect must be made on this form and the same trans- 
mitted in the regular manner. 

DAILY TELEGRAPHIC REPORT OF COMPANY FUEL SITUATION. 

Form M. P. 9 will be made by Division Superintendent to the General 
Superintendent of Motive Power 
Details covered by the blank are' 

1. Advice of Coal loaded at mines. 

2. On hand at Coaling Stations and in Yards. 

3. Dehvered to connecting Divisions. 

4. Consumed on Division. 

5 On hand at Coaling Stations and in Yards and Trains at 
close of day, 
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DAILY REPORT OF COAL UNLOADED AND DELIVERED AT EACH 
COALING STATION WITH INVENTORY ON LAST DAY OF THE 
MONTH. 

Form M P 10 to be made daily by Fuel Foreman to Master Mechanic. 

When there is nothing to report, a blank to be sent showing that fact. 

TAKEN FROM MINE TIPPLES. 

Tickets taken at tipples must be sent to Master Mechanic daily with an 
invoice for the coal delivered. 

Master Mechanic will enter daily in book, Form M P. 11, the coal as 
shown by these tickets, enter the receipt of the coal from the invoice and 
forward to the General Superintendent of Motive Power all the invoices 
received during the month, to reach him not later than the 7th day of 
the month following. 

MASTER MECHANIC'S BOOK-RECORD OF COAL RECEIVED AND 
USED. 

Form M. P 11. A separate page to be used for each Coaling Station 
posted from daily reports. Form M P. 10 

In the monthly adjustment of balance of coal on hand special attention 
should be given to the adjustment of the excess or deficit of coal on hand, 
as developed by companson of totals of the records in this book with 
the Coal Foreman’s Inventories. See blank at foot of record of coal 
received at each coaling station 

LOOSE-LEAF BOOK-RECORD OF COAL SHIPMENTS FROM EACH 

SHIPPING STATION. 

Form M P.12 will be kept in office of General Superintendent of Motive 
Power 

Entries showing* 

(a.) Invoice of shippers, 

(b ) Card Way-bills. 

Invoices of shippers are to be checked from this book and certified for 
vouchers if correct. 

In case all the records of card way-bills in the book do not check off 
with the invoices, the General Supenntendent of Motive Power will render 
to the Auditor at the end of the month a detailed statement of cars re- 
ceived and unloaded for which no invoices have been received and trace 
for shipper of the coal and obtain invoices 

When coal is bought to accumulate stock to provide for emergencies 
and paid for before unloading, invoices wull be entered in this book and 
transfers made to Master Mechanic’s Record, Form M. P. 11, in the 
month unloaded. 

EXPENSES INCURRED BY OTHER DEPARTMENTS. 

The expense and distribution of fuel being cared for by the Motive 
Power Department, all other departments will bill against that Depart- 
ment in the usual way at the end of ’every month for any expenses that 
may be incurred on account of the Motive Power Department. 
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FUEL ACCOUNT BALANCE-SHEET. 

Form M. P. 13 will be filled monthly by each Master Mechanic from de- 
tails m book, Form M P 11, and sent to General Superintendent of Motive 
Power, so as to reach him not later than the morning of the 7th day of 
each month. 

After condensing the Balance-Sheets at the end of the month, the Gen- 
eral Supenntendent of Motive Power will charge to each Division or De- 
partment the quantity and value of coal chargeable to each. See Form 
M P. 13. 

The price used for this purpose will be arrived at by addmg to the 
quantity and value of coal on hand on the 1st day of the month, the 
quantity and value of coal received during the month, from the total 
obtaining the pnce to be charged for coal for the month, carrying for- 
ward to the next month the tons on hand at the end of the month. 

A jotirnal-ruled blank-hook will be used, assembhng on the left the coal 
on hand and received, and on the right the coal consumed and disposed 
of, and the balance carried to the next month’s account. 

COAL-TICKET BOOKS. 

Form M, P. 14 — Passenger. 

Form M P. 14 a — Freight. 

Form M. P. 14 b — Switching. 

Will be used by Enginemen under the supervision of Engine-house 
Foremen, according to instructions on inside of Front and back covers of 
book, which are printed in full at the end of these instructions. 

REPORT OF INFERIOR COAL. 

Form M. P 15 will be made to General Supenntendent of Motive Power 
by imloading Foreman when inferior coal is received. 

CONFISCATED COAL. 

Except in cases of great emergency when wires are down and com- 
munication is impossible coal is not to be confiscated without the express 
authonty of the General Supenntendent of Motive Power. 

Whenever coal is confiscated, the Division Supenntendent will report 
to the General Superintendent of Motwe Power and the shipper of the 
coal on Form M. P. 16, and if done without authority of the General 
Supenntendent of Motive Power, the Division Superintendent confiscating 
will make a wntten explanation to the General Superintendent of Motive 
Power and General Supenntendent of Transportation of the causes and 
necessity of confiscating without authonty. 

If confiscated at other than a coal-unloading station, the car will be 
moved to the unloading station on the commercial way-bill and there 
covered by Blue Card Way-Bill by the Station Agent, as already provided, 
showing by endorsement on the card way-bill the date and point at 
which confiscated, with reference to the commercial way-bill on which 
it was received, and by whose authority confiscated. 
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DIVERTED COAL. 

Coal for Company’s use, moving on Blue Card Way-Bills, must not be 
diverted and applied to any other use without specific instructions from 
the General Superintendent of Motive Power. When instructions are re- 
ceived and coal is diverted, the Blue Card Way-Bill must be sent to the 
General Superintendent of Motive Power with endorsement showing dis- 
position of the Coal. If the coal is to be moved from the point where the 
Blue Card Way-Bill is taken up, it must be covered by a regular freight 
way-bill. 

For every car of coal diverted, the General Superintendent of Motive 
Power will render a bill against the proper party. 

FROM COAL-TICKET BOOK INSTRUCTIONS TO LOCOMOTIVE 
ENGINEMEN. 

(See paragraph “Coal Ticket Books”). 

1. A record vnll be kept of coal-ticket books issued to Enginemen. 

2. Enginemen must carefully examine books when first issued to them. 
If any tickets are found missing or wrongly numbered, immediate report, 
with return of book, must be made to Foreman 

3. They must turn in books at end of each run or day’s work with 
their time-slips Time-slips will not be accepted unless accompanied 
by the books. 

4. They must call for books again immediately before going out on 
next run or day’s work If the tickets remaining in book are insufficient 
to carry them to the next terminal, they must call for a new book. 

5 Red tickets must be used for Passenger Service; White for Freight 
and Mixed, and Blue for Switching, Helping, Ballast, Construction, or 
Work Service For pilot or light rimning, tickets must conform to the 
above class of service on accoimt of which the movement is made 

6 Locomotives will be placed in service with the tenders full of coal 
and must be left in the same condition at the termination of each tnp 
or day’s work. 

7 Coal will not be supplied to tenders except upon delivery of the 
required number of coal-tickets At terminals, Enginemen will deliver 
the tickets to the Hostlers, Tvho will be the judges as to the amount of 
coal required to refill the tender. 

8 When coal is taken at a mine tipple, the Engineman will deliver 
checks for coal taken He must, in additK>n write on the back of one 
ticket the full amount of coal received, in pounds, placing his signature 
under the amount. A full half-ton ticket must NOT be delivered for less 
than half a ton. (For example* Deliver but nine tickets for 4f tons 
received and mark one ticket 9,500 lbs ) 

9. When a locomotive is housed with the tender not coaled, the Engine- 
man will deliver the required number of coal-tickets, properly made out, 
to the Hostler, these tickets to be delivered to the outgoing Engineman, 
who will use the tickets to paj?- for the coal that maj^ be missing from th^ 
tencier. 
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10 When Engmemen change locomotives at intermediate stations, 
or on the road, the arriving Engineman will give the outgoing Engmeman 
a sufficient number of tickets from his book, properly made out, to make 
good the amount of coal he may have used from the tender, and for which 
he has not given tickets, during his handling of the locomotive 

11. When one-half ton, or more, of coal, which has been paid for by 
the Engineer, is used at the roundhouse or at an intermediate terminal, 
at any one time, to fire up or maintain steam in locomotives when no 
service is being rendered, the Foreman m charge must issue a sufficient 
number of tickets from his book to make good the shortage of coa] so con- 
sumed 

12. In case an Engineman loses his books and requires coal before a new 
book can be secured, he can obtain it only on giving written orders Such 
orders must give the date, station, locomotive-number, train-number, 
class of service, quantity of coal and name of Engineman. 

On reaching the terminal, he will secure a new book and fill out, furn- 
ishing the Enginehouse Foreman with sufficient information to fill out 
the record m the back of the book for the run in question The Engine- 
house Foreman will detach the proper number of tickets to represent the 
coal obtained. 

13 Every possible precaution must be taken against the loss of books. 
Should one be lost, the Engmeman must notify the Enginehouse Foreman 
at once, giving him the following mfonnation m writing 

a. Date, engine, tram-number and rim 

b. Number of lost book 

c. Name of last coaling station at which opal was paid for regu- 

larly by means of tickets 

d. As nearly as possible the place and manner of Joss. 

e. Tons of coal taken at each coahng station on entire trip, and 

to what service chargeable 

14 Engmemen at outlying stations, w’here there is no Foreman m 
charge, who do not come to terminals regularly or frequently, must turn 
in their books at the terminal to which they are assigned, at the close of 
each month, and the same, or a new book, will be issued to them and re- 
corded Such Engmemen must make requisition on the Foreman m 
ample time to secure a new book before the tickets in the old one are 
entirely exhausted 

15. Locomotive Engmemen must not wait until the end of the month 
to claim credit to which they think they may be entitled, but should bring 
the matter to the attention of the Foreman m charge just as soon as the 
transaction occurs. Each case must be investigated carefully and thor- 
oughly, and at once, and report made to the immediate superior officer. 

Freight-Car Interchange Forms. 

AGENTS’ REPORT OF CARS INTERCHANGED. 

Form C T. 5 will be used by Agents to make report to Superintendent 
Car Service of all cars interchanged at their Stations. 
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AGENTS’ INTERCHANGE SLIP. 

Form C T 5a will be used by both Agents at point of interchange to 
acknowledge interchange of cars. 

AGENTS’ CORRECTION TO INTERCHANGE REPORT. 

Form C. T. 5b will be used by Agents to notify Superintendent Car 
Service of correction to interchange report, Form C. T 65. 

REQUEST FOR CORRECTION TO INTERCHANGE REPORT. 

Form C. T. 5c will be used by the Superintendent Car Service to re- 
quest correction to interchange report. 

REQUEST FOR MISSING INTERCHANGE REPORT. 

Form C. T. 5d will be used by Superintendent Car Service to request 
missing interchange report. 

INTERCHANGE RECORD. 

Form C T. 5 e will be used at interchange point to keep record of cars 
interchanged. 

PENALTY CAR CARD. 

Form C. T 6 will, on instructions from the Superintendent Car Ser- 
vice, be placed on foreign cars on which per diem penalty is being enforced. 

PENALTY NOTICE. 

Form C T 7 will be used by the Superintendent Car Sendee to notify 
other lines m regard to cars on which penalty will soon accrue. 

JUNCTION REPORT OF CARS DELIVERED TO CONNECTIONS. 

Form C. T. 8 and C T 8a (postal) will be used by the Superintendent 
Car Service to notify customers of the dehvery of their freight to connect- 
ing lines . 

HOME-ROUTE CARD. 

Form C. T 9 will be attached at point of receipr to cars received from 
foreign lines in order that the direction of home-routing can be ascertained 
from an mspection of the car. 

CORRECTION SHEET 

Form C T 10 will be used by Superintendent Car Service in requesting 
correction from foreign hnes on previous reports of car movement. 

*M. C. B. DEFECT CARD. 

Form M P 17 will be attached, by the home-line Inspector, to cars 
with defects for which this company is responsible, offered for interchange, 
as authority to home hnes to handle such cars with defects noted. 


^Master Car Builders’ standard form. 
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*M. C. B. REPAIR CARD. 

Form M. P. 18 will be used when repairs of any kind are made to foreign 
cars. The party making repairs will attach the repair card to the car, 
detaching any defect card covering defects repaired, and will forward one 
repair car stub with the defect card, if any, to the General Superintendent 
Motive Power, retaimng the other stub for his record. 

C. B. JOINT EVIDENCE CARD. 

Form M. P. 19 will be used by Inspectors receiving home cars from 
foreign lines with improper repairs so that bill for the cost of changing car 
to original standard may be rendered against the company making im- 
proper repairs. Card will be signed by the Inspector of the dehvenng 
as well as the receiving line before the acceptance of the car, and should 
be forwarded to General Superintendent Motive Power for the purpose 
of enabhng him to make coimter-bill on account of such improper repairs. 

*M. C. B. BILL FOR REPAIRS. 

Forms 20 and 20a will be used by General Superintendent Motive 
Power in making bill against foreign lines for car repairs, including wheels 
and axles. 

CAR TRACER. 

Form M. P. 21 will be used by General Superintendent Motive Power 
in requesting from the Superintendent Car Service information in regard 
to cars for which bill for repairs has been received from foreign lines, 

DESTROYED CAR— LETTER. 

Form M P. 22 will be used by General vSupenntendent Motive Power 
m arranging with foreign lines for disposition of bodies and trucks of home 
cars destroyed on foreign hues. 

REPAIR WORK, DETAILS. 

Form M. P. 23 will be used by Car Inspector to report details of work 
done on foreign cars, and will be forwarded to the General Superintendent 
Motive Power with the M. C B. Repair Card, Form M. P. 18, and the M. 
C. B. Defect Card, Form M. P. 17. 

PER DIEM REPORT. 

Form C. T. 11 will be used by Superintendent Car Service to report 
per diem eammgs. 

PER DIEM RECLAIM STATEMENT. 

Form C. T 11a will be used by Superintendent Car Service to make 
per diem reclaim. 

RECLAIM ADVICE. 

Form C. T. 11b will be used by the Superintendent Car Service to notify 
other lines in regard to per diem refund. 

^Master Car Builders’ standard form. 



REPORTS. 


169 


PER DIEM SUMMARY. 

Fonn C T 11c will be used Superintendent Car Service to notify 
other lines of per diem and passenger car-mileage earned. 

PER DIEM DISCREPANCY REPORT. 

Form C. T. 11d will be used by Superintendent Car Service to notify 
other hnes of corrections or omissions in per diem reports. 

PRIVATE-LINE MILEAGE POSTAL. 

Form C T He will be used by the Superintendent Car Service to notify 
private hnes of mileage made by their cars 

PASSENGER-CAR MILEAGE REPORT— WHEELAGE ONLY. 

Form C T. 11f will be made out monthly by the Superintendent Car 
Service to other lines showing the nuleage made over tracks of this Com- 
pany by passenger cars belonging to them. 

REPORT OF CAR-SERVICE BALANCES. 

Form C T. 11 g will be made out monthly by the Superintendent Car 
Service to the Comptroller, showing the Passenger- and Freight-Car Rental 
(including Per Diem, Reclaim, and Mileage) reported to other companies 
and reports received from other companies for the current month. 

Casualty Forms. 

PERSONAL INJURY REPORTS 

Form G. 21 will be used by vanous employees to report to their supenor 
officers cases coming under their notice of injunes to persons. The 
Roadmasters and Supervisors of Bndges and Buildings will add any 
additional information which they may have from personal knowledge, 
or may secure from investigation and forward to Division Engineer for 
transmittal to the Superintendent. (Used by all Departments). 

NOMINAL RELEASE. 

Form G. 22 will be used for securing release of the Company from future 
indemnity to injured employees No employee previously injured must 
be permitted to resume work until release has been duly executed and 
signature of inj'ured employee witnessed by two disinterested parties. 
Releases, as soon as secured by either Roadmaster or Supervisor of 
Bridges and Buildings, wih be forwarded direct to the Division En- 
gineer for transmittal to the Superintendent, who, in turn, will forward to 
General Claim Agent. 

PERSONAL INJURY TRANSMITTAL REPORTS. 

Form G 23 will be used by Superintendent for transmitting personal 
inj'ury reports Form G. 21 to the General Claim^Agent. Copy of original 
message giving advance notice of personal injury, should accompany this 
report, together with copy of application of in j'ured employee. In case of 
death of employee, his original application and bearing his personal 
signature must accompany G. 24 Reports. 
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HOSPITAL CERTIFICATES. 

Form G- 24 must be used in all cases where sick or injured employees 
are placed in care of local or Division Company Surgeons Same must 
be countersigned by either Roadmaster or Supervisor of Bridges and 
Biuldings, before issuance by Foreman. 

TELEGRAPHIC REPORT OF TRAIN ACCIDENT. 

Form G. 25 will be used by Conductors and others to make telegraphic 
report of accidents and will also be used in making written report of the 
train accident. 

ACCIDENT REPORT. 

Form M. W. 9 will be used by all Foremen in reporting to the Road- 
master or Supervisor of Bridges and Buildings, cause of derailments, and 
must be made within twenty-four hours of the time of the accident. 
This report will be forwarded by the Roadmaster or Supervisor of Bridges 
and Buildings to the Division Engineer at the earliest possible moment, 
consistent with the necessary personal investigation. This report will 
be retained by the Division Engineer and a revised report covering the 
Division Engineer’s opinion forwarded in duplicate to the Superintendent, 
who, in turn, will add his comments and forward a copy each direct to the 
General Superintendent and the Engineer Maintenance-of-Way, the reports 
to reach their offices within ten days of the time of the accident. 

REPORT OF STOCK KILLED. 

Form M. W. 10 will be used by Section Foremen for reporting all stock 
found killed or injured along and on right-of-way of the Company 

Report must be forwarded by Section Foreman to Roadmaster immedi- 
ately upon the finding of killed or injured^ stock, and the Roadmaster 
will, in turn, forward report direct to the Division Engineer 

The Division Engineer will make full report to Superintendent m such 
shape that one copy of report can be immediately forwarded each to the 
General Claim Agent and the General Superintendent. 

DAMAGE-BY-FIRE REPORT. 

Form M W 1 1 will be used by all Foremen in reporting to Roadmaster or 
Supervisor of Bridges and Buildings all cases of damage by fire to Company 
property Report must be forwarded immediately upon ascertaining 
information necessary to make an mtelhgent report. 

Report will be promptly forwarded by Roadmasters or Supervisor of 
Bridges and Buildings to office of Division Engineer, who, in turn, will 
forward one copy of report to the General Claim Agent and one to office of 
Engineer Maintenance-of-Way accompanying bill against Insurance De- 
partment. 

The bill against the Insurance Department should be promptly rendered 
and should represent the actual loss in the damage or total destruction of 
the structure, due consideration being given for depreciation and salvage, 
if any. These bills must not be handled as a credit to^the Division 
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rendering same, but, to the contrary, be treated simply as a memorandum 

BILL 

These bills become a credit to the “Fire Replacement Account” and 
after the structure has been replaced, if previously totally destroyed, or 
repaired, if only damaged, a second bill must be rendered by the Division 
Engineer against “Fire Replacement Account” for the same amount as 
memorandum bill previously rendered against the Insurance Department, 
with necessary reference to previous bill so same can be readily located. 
This second bill rendered against “Fire Replacement Account” must be 
stamped as a credit to the Division rendenng same. The amount in 
excess of bill rendered against “Fire Replacement Account” and the 
depreciation, etc , chargeable to expenses or operating accounts, if any, 
represents an actual improvement and is to be charged to Improvement 
Fund for the current year, which excess amount must be covered by bill 
rendered against Improvement Fund, giving reference to A. F. E covering 
the work As an example 

Building or structure costing SI, 000 00 was destroyed by fire, and at 
time of fire was valued at $800 00, it was replaced by a new struc- 
ture costing $1,500 00. The expense would be distnbuted as follows; 


Bill against Fire Replacement Account. S 800 00 

Chargeable to Expenses to Cover Depreciation 200 00 


Original Cost of Old Structure Destroyed 1,000 00 

Actual Improvement Chargeable to Improve- 
ment Fund 500 . 00 


Total Cost of New Structure 1,500 . 00 


LOCOMOTIVE FAILURE REPORT-TELEGRAM. 

Form M. P 24 will be used by the Engmeman or Conductor to report 
to the Master Mechanic, Superintendent Motive Power, General Superin- 
tendent Motive Power, Division Superintendent, General Supenntendent 
and General Supenntendent Transportation all cases of locomotive 
failures with the resultant delay to trains. 

LOCOMOTIVE FAILURE REPORT— MAIL 

Form M. P. 24a will be used by Engmeman to report to the Master 
Mechanic details of locomotive failures 

REPORT OF BROKER PART, WITH SKETCH 

Form M. P. 25 will be used by various persons to sketch broken parts 
of machinery, etc. 

BROKER STAY-BOLT REPORT. 

Form M. P 26 wull be used by Master Mechanics to report in duplicate 
to Superintendent Motive Power broken stay-bolts, one copy being for- 
warded to the General Supenntendent Motive Power, who will keep com- 
plete record. 
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BOILERS Am> FIRE-BOXES, DAILY REPORT OF CONDITION. 

Form M. P 27 will be used by Foremen and Inspectors to report 
daily to the Master Mechanic the condition of boilers and fire-boxe.s ex- 
amined and repairs made thereto. 

WHEEL AND AXLE DAMAGE REPORT. 

Form M. P. 28 will be used by Master Mechanic to report to Superinten- 
dent Motive Power all cases of loose and broken wheels, and broken and 
bent axles. 

BOILERS AND FIRE-BOXES, RECORD OF TESTS. 

Form M. P. 29 will be kept m the office of the Master Mechanic to 
record by locomotives date of boiler test and fire-box examinations. 

SPARK-ARRESTER AND ASH-PAN INSPECTION. 

Form M P. 30 will be used by Inspectors to record results of inspection 
of spark-arresters and ash-pans It must be s^gned by Inspector and a 
complete file kept by the Master Mechanic. 

HOT BOXES, DAILY REPORT. 

Form M P. 31 will be used by Inspectors to report to Master Mechanic 
daily for transmission to the Superintendent Motive Power, hot boxes on 
equipment. 

WATCH-EXAMINATION STUB, ORDER, AND REPORT, 

Forms C. T. 12 and 12a will be used by various Officials in connection 
with the examination of watches of employees The employee will be 
given the Form C. T. 12 and Form C. T. 12a to take to the Watch Exam- 
iner, who will fill out both, returning Form C. T. 12 to Officer issuing it, 
and Form C. T. 12a to the General Time Inspector. 

EMPLOYEES’ CERTIFICATE OF WATCH EXAMINATION. 

Fonn C. T. 12b will be filled out by the W’atch Examiner and given to 
employee at time of examination of his watch. 

EQUIPMENT REPORT, FIRE INSURANCE. 

Form M P 32 will be used by Master Mechanic to report to General 
Supenntendent Motive Power all cases' of equipment destroyed or injured 
by fire. 

FIRE-DAMAGE CARD. 

Form M. P 33 will be used by Inspectors to apply (at part damaged) to 
all cars damaged by fire, the stub being forwarded to the General Superin- 
tendent Motive Power. 

FIRE CARD 

Form M. P. 34 will be used by locomotive enginemen to notify section- 
men of fires started along the right-of-way, the card being thrown off to the 
first section gang passed after discovering the fire, 
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COUPLING ACCIDENT— REPORT OF CONDITION OF CARS. 

orm M P.35 will be used by vanous Inspectors to report to the Master 
Mechanic the condition of cars where accident occurred to trainmen m 
coupling or uncoupling. 

WRECKMASTER^S REPORT 

Form M. P. 36 will be used by Wreckmaster to report to the Master 
Mechanic movement of wreck-tram. 

REPORT OF ROLLING-STOCK DAMAGED. 

Form M. P. 37 will be used by Inspectors to report to the Master 
Mechanic for transmission to the Superintendent Motive Power and 
General Superintendent Motive Power all cases of rolling-stock damaged 
on account of rough handling, etc , m trains or yards. 

BROKEN RAIL REPORT 

Form M W. 12 will be used by Section Foremen for reporting broken 
and damaged rails removed from the mam track Report vrill be for- 
warded by Section Foremen to their Roadmaster on the same day the 
damaged rail is discovered. The Roadmaster will, as soon as report has 
served his purpose, forward same to Division Engineer. All rails found 
broken or damaged in mam track after less than five years’ service should 
be reported by the Division Engineer to the Engineer Maintenance-of- 
Way, giving full information as to brand, number, "weight, mile-post lo- 
cation, etc , and the rails held for inspection and disposition. 

Maintenance-of-Way Dept Operating Reports 

M -OF-W -&-S ANNUAL PROGRAM. 

Form M. W 13 will be used by the Division Engineer as a record of 
monthly expenditures and work accomplished, as compared with the 
Annual Program. A blue-pnnt of the same will be forwarded by him 
monthly direct to the Engineer Maintenance-of-Way, and a second print 
to the General Superintendent via the Superintendent, both being ac- 
companied by explanations of the variations between the program and 
the actual performance. 

DIAGRAM OF NEW RAIL, TIE AND BALLAST SITUATION. 

Form M. W. 14 will be used by the Division Engineer to show graphically 
the progress of distnbution and apphcation of Rail, Ties and Ballast in 
mam track for the year A blue-pnnt will be forwarded by him direct 
the Engineer Mamtenance-of-Way and via the Superintendent, to the 
General Supenntendent to show the status on the 14th and the last day 
of each month. 

STATUS OF WORK COVERED BY AUTHORTrY FOR EXPENDITURE. 

Form M. W. 15 will be used by the Division Engineer to report to the 
Engineer Maintenance-of-Way, and via the Superintendent to the General 
Supenntendent, the status as of the 14th and the last day of the month of 
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work covered by each Authority for Expenditure, whether any work 
HAS BEEN ACCOMPLISHED OR NOT , and SO coiitmue reporting until the 
work authorized has been completed or the authority cancelled. The 
original of this report will be retained in Office of Division Engineer and 
a blue-print copy will be forwarded direct to office of the Engineer Main- 
tenance-of-Way and General Superintendent. 

RECORD OF mW WORK 

Form M. W. 16 will be used by the Division Engineer as a record of 
work accomplished and the monthly charges to same. A blue-print of 
this form as a progress report for the month will be sent monthly by the 
Division Engineer direct to the Engineer Mamtenance-of-AV'ay to reach 
his office not later than the 12th of the succeeding month and a duplicate 
will be forwarded to the Superintendent, who will in turn forward it to the 
General Superintendent for his record. 

WEEKLY REPORT OF TRACKWORK. 

Form M. W. 17 will be used by all Section and Extra- Gang Foremen 
for reporting direct to the Division Engineer the character and amount 
of work performed during the week ending Saturday, inclusive 

From these reports the Division Engineer will, each Monday following 
the Saturday included in Foremen’s reports, transmit a consolidated 
telegraphic report to the Engineer Mamtenance-of-Way in the follow- 
ing form. 

A — ^Total hours Foremen and Laborers, 

B — ^Total hours used by Extra Gangs on New Work. 

C — ^Total hours used in performing work for Other Departments or 
Individuals. 

D — Total hours used in Mam-Track line and surface. 

Fa — Flours used putting in ties in stone ballast. 

¥b — Hours used putting in ties in other ballast. 

Ga — Number of ties put in stone ballast. 

G6 — Number of ties put in other ballast. 

H — Number of hours used m laying rail. 

J — Number of track feet of rail laid 

Ka — Hours used in putting in stone ballast 

Kb — Hours used m putting in all other ballast. 

Na — Number feet stone ballast put in 

N6 — Number feet all other ballast put m. 

P — ^Total hours miscellaneous work. 

Q — ^Total hours used in ditching. 

X — Total number of feet ditched one side. 

From the above information and when received at the office of the 
Engineer Maintenance-of-Way, a weekly statement will be prepared, blue- 
pnnt copies of which will be regularly mailed to the Division Officers and 
all others directly interested in Maintenance w'ork. 
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PER MILE OF ROAD SECTION LABOR REPORT. 

Form M. W 18 will be prepared monthly from the Division Engineer’s 
compilations from their Labor Distribution Sheets (Form M.W. 2) and will 
be forwarded to various persons interested It will show the Hours 
Section Labor per mile of Road expended dunng the previous month on 
various districts 

FIVE-YEAR SECTION FORCE RECORD, 

Form M W 19 will be used by the division Engineer to record monthly 
the average force employed on each track section during the month, 
the form containing space for five years’ record. A blue-print will be 
furnished as requested by the Engineer Maintenance-of-Way and the 
General Superintendent. 

FIVE-YEAR M.-OF-W.-&-S. FORCE RECORD. 

Form M W. 20 will be used by the Division Engineer to record monthly 
the average daily forces of various classes emplo 3 ^ed in this department 
dunng the month, together with the total earnings of each class 

A blue-print report will be sent by him monthly direct to the Engineer 
Maintenance-of-Way, and via the Superintendent to the General Super- 
intendent. 

SECTION TOOL-LIST. 

Form MW 21 will be used to regulate the amount of tools and mis- 
cellaneous supphes in the hands of each Section Foreman. The card 
will be nailed in the tool-hcuse after having been carefully filled out to 
satisfy the requirements of the individual section, and personally signed 
by the Division Engineer 

The supplies allowed are for the ordinary number of men in the gang 
in question During the period that the gang is larger than this number 
additional tools and supplies may be carried, but they should be returned 
to the place designated by the Roadmaster as soon as the gang is reduced 
to normal size The Roadmaster and Division Engineer should check 
this list against the tools and supplies actually on hand as opportunity 
ofiers 

FROG- AND SWITCH-REMOVAL REPORT. 

Form M.W 22 will be used by Roadmasters in reporting to the Division 
Engineer, worn and broken frogs and switches removed from the track. 

WORK-TRAIN REPORT. 

Form M. W. 23 will be used b^^ all Foremen in reporting to the Road- 
master or Supervisor of Bridges, Buildings, all work-tram service used in 
the prosecution of their work These reports wull be made daily 
and mailed promptly at the close of each day’s work. The Roadmaster 
and Supervisor of Bridges and Buildings will forward reports promptly 
to the office of Division Engineer, 
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CONSTRUCTION REPORT 

Form M. W. 24 will be used by the Division Engineer for rendering month- 
ly report to the General Superintendent of all Rail laid, Ties laid in Track, 
Ballast placed undei main track, Right-of-Way Fences constructed and 
Cattle-Guards placed at public or private crossings A consolidated re- 
port will be made by the General Superintendent to the Engineer Main- 
tenance-of-Way not later than the fifteenth of the month following that 
covered by the Division Statements, 

RECORD OF WATER-SUPPLY, 

Form M. W. 25 will be used by pumpers in charge of Water-Stations for 
reporting to Foreman of Water-Works, record of Water furnished loco- 
motives, daily, and will be mailed to Foreman Water- W^orks by Pumper 
at the close of each day’s work. Where two pumps are located at one 
station, report will include record for the entire 24 hours’ pumping. 

MONTHLY WATER REPORT. 

Form M. W. 26 will be used by Foreman Water-Service for rendering 
monthly report to Superintendent of Water-Service on or before the 10th 
of each month following that covered by the report, of cost of operating 
and maintaining all water-stations on his territory. 

REPORT OF WAIER-PURIFYING PLANT. 

Form M. W. 27 will be used by Pumx^ers in charge of Water-Treating 
Plants for reporting to Chemist the daily results of water treatment. 

SIDE-TRACK REPORT. 

Form M W, 28 will be used by the Division Pmgineer in reporting direct 
to the Engineer Maintenance-of-Way side-tracks laid, extended or removed 
Copy of this report will in all cases be mailed the General Superintendent 
Form M. W. 28 must be accomiianied in all cases by blue-pnnts or sketches 
showing the track changes reported. This report should be mailed 
so as to reach the office of the Engineer Maintenance-of-Way and 
General Superintendent not later than the 15th of the month following 
that covered by the statement. 

MONTHLY SCALE REPORT. 

Form 29 will be used by Supervisor Scales for reporting to Engineer 
Mamtenance-of-Way, the condition of scales inspected and repaired during 
the previous month. 

SERVICE AND CONDITION OF INTERLOCKING. 

Form M. W. 30 will be used by Towermen for rendering weekly report 
to Division Engineer of service and condition of interlocking. These re- 
ports must be made on the 7th, 14th, 21st and last day of each month, 
from which a report must be immediately transmitted by the Division 
Engineer to the Signal Engineer. 
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OPERATION OF ELECTRIC BLOCK-SIGNALS. 

Form M. W. 31 will be used by Supervisor of Signals for rendering 
weekly report to the Signal Engmeei of service and condition of electric 
block-signals. These reports will be made on the 7th, 1 Ith, 21st and last 
day of each month. 

TELEGRAPHIC REPORT OF AUTOMATIC-BLOCK FAILURE. 

Form M W. 32 will be used by Trainmen in reporting to Superintendent 
all failures in the working of Automatic Block-Signals Operator, after 
transmitting the information noted on report will mail same to Supenn- 
tendent previously advised who in turn will deliver report to Division 
Engineer for investigation by Supervisor of Signals. Upon receipt of 
Supervisor of Signals report same will be transmitted to Signal Engineer 
with such explanatory note as will be of benefit in the proper placing of 
the trouble. 

CONTRACTS. 

All contracts must be written and executed in quadruplicate, one copy 
of each intended for the General Auditor, General Superintendent, Divi- 
sion Engineer and Party with whom contract has been entered into The 
original in all cases must be dehvered to the General Auditor. 

PRELBHNARY BRIDGE PROGRAM. 

Form M. W. 33 will be used by the Division Engmeer to prepare re- 
commendations for bridge repairs for the calendar year and will be for- 
warded by him to tjie Engineer Maintenance-of-Way. 

PRELIMINARY STRUCTURE PROGRAM. 

Form M. W. 34 will be used by the Division Engineer to prepare pre- 
liminary statement of proposed structure repairs for the calenaar year 
and will be forwarded by him to the Engineer Maintenance-of-Way. 

PRELIMINARY M -OF-W.-AND-S PROGRAM 

Form M W 35 will be used by the Division Engineer to prepare a 
prehminary estimate of M W and S expenses for the calendar year and 
will be forwarded by him to the Engineer Maintenance -of -Way. 

Maintenance-of-Equipment Dept. Operating Forms. 
LOCOMOTIVE CONDITION REPORT. 

Form M. P. 38 will be used monthly by the Engine-house Foreman 
and Road Foreman of Equipment to report to the Master Mechanic the 
condition of locomotives in service as determined by actual inspection. 

ENGINEMEN’S REPORT OF REPAIRS REQUIRED. 

Form M. P. 39 will be used by all Enginemen at end of run or day’s work 
to report to the Engine-house Foreman repairs required to place locomo- 
tive m proper condition. 
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RTSmONO REPAIR RECORD. 

Form M. P 39 a will be kept m the Office of the Engine-house Foreman 
for the purpose of recording result of inspection of locomotives by Engine- 
men and Firemen and character of repairs made. 

SHOP OPERATION STATEMENT. 

Form M P. 40 will be made monthly in duplicate by the Master Me- 
chanic for the Superintendent of Motive Power and General Superinten- 
dent of Motive Power as a general analysis of the expenditures of his 
Department for the month, the information being obtained principally 
from the Shop-Order Record Book and the Check-Roll, the latter supplying 
the information in regard to piece-work, day-work, inflation, etc. 

SHOP ORDERS 

Will be used where, for any reason, it is necessary to determine the cost 
of repairs, etc , for any particular piece of work, the necessary instruc- 
tions being issued by the Shop Clerk to the Foreman under whose charge 
the work will be carried out Following are the different cases that must 
be provided for and the method to be used in each case 

1 Locomotive Running Repairs. The labor cost for locomotive run- 
ning repairs will be kept by individual locomotives The material cost 
will be kept as one item for each shop and at the end of the month pro- 
rated to the different locomotives on the basis of the labor charge 

2 Locomotive Classified Repairs will be kept by individual locomo- 
tives for both labor and material. 

3 Passenger-Car Equipment Running Repairs will not be separated to’ 
show the charge to the individual cars 

4 Passenger-Car Classified Repairs will be separated for both labor 
and material to show the charge against each individual car repaired 

5. Freight-Car Running Repairs will not be separated to show the 
charge to individual cars 

6. Freight-Car Classified Repairs will not be separated to show the cost 
of repairs to individual cars, but will be separated from cost for running 
repairs. 

7. M.-of-E. Sub-Accounts. The total charge to each Sub-account, 
separating labor and material, must be kept separate as provided for in 
the Book of Disbursement Accounts This includes the C. T Accounts 
for which the Motive-Power Department is responsible 

8. Miscellaneous. Where, for special reasons, it is desired to keep 
separate the cost of any piece of work not usually separated otherwise 
than by Sub-accounts, special instructions will be issued to charge the 
piece of work in question to Shop Order No — , these shop orders being 
consecutive for a given shop for the calendar year, and will be furnished 
by the Shop Clerk at the time the work is ordered done 

9. Labor chargeable to each of the above eight groups of items must be 
separated by sub-shops as follows . 

a, Enginehouse. 

b. Machine Shop. 
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c. Blacksmith Shop. 

d. Boiler Shop 

e. Tin, Copper and Pipe Shop. 

f Foundry 

g Car Shop 

h. Planing Mill. 

i. Paint Shop 

f Upholstering Shop. 

k. Lumber Yard 

I Car Inspectors and Oilers. 

m. Miscellaneous 

10 Material for each of the first eight items above mentioned must be 
separated according to the twenty-seven material accounts. 

In order that charges may be separated as above provided for, it will 
be necessary to enter on the Service Cards, Material Cards and Requisition 
Cards, the information necessary to identify the Account to be charged. 
In addition, the locomotive nimiber will be shown on the Service Card for 
both runmng and classified repairs and on the Requisition Card for classi- 
fied repairs of locomotives ; also the car number will be shown on Service 
Cards and Requisition Cards m all cases of classified repairs to passenger- 
car equipment. 

In collecting charges from the Service Cards, Material Cards, and Re- 
quisition Cards, the following method should be employed: 

Service Cards should first be passed through the hands of the 
Time Clerk who will enter on the Check-Rolls information necessary for 
pay of employees, after which the cards should be assorted by sub-shops. 
The cards for each sub-shop should then be gone over and charges to the 
vanous Sub-accounts, shop orders, etc., entered in the Collection Book, 
Form M. P 6, reserved for that purpose. By taking two columns for 
each shop order or Sub-account, entering the detailed charges as taken 
from the Service Cards in the first column and the total for each sub- 
shop for the day in the second column with a note to indicate which sub- 
shop, the entnes can be readily checked for each period against the total 
charge for the sub-shop as entered by the Time Clerk on the check roll. 

On the completion of each shop order or day’s charges, in case of charge 
direct to Sub-account, entry should be made in the Shop-Order Record 
Book so that totaling at the end of the month will give all cnarges re- 
qiured for further reports. 

Material Cards should be assorted by sub-shops and the cards for each 
sub-shop re-assorted by sub-accounts, after which collection can readily 
be made in the Collection Book and the totals transferred to the Shop- 
Order Record Book or to the Shop Blotter direct 

Requisition Cards should first be assorted by shop orders (or loco- 
motive or car numbers) and then on the completion of the work 
collection made m Collection Book and entnes in Shop-Order Record 
Book. 

It not being considered desirable to carry charges on account of in- 
complete shop orders from month to month to any great extent, the 
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total labor and material charges for incomplete orders should be col- 
lected at the end of the month and entered in the Shop-Order Record 
Book so far as possible, the labor and material being charged out to In- 
complete Shop-Orders. 

OIL, WASTE, ETC., FURMSHED. 

Form M. P 41 will be used by the Master Mechanic to record oil, waste, 
etc., furnished individual engmemen, trainmen, and others. 

TOOLS USED. 

Form M P. 42 will be used by Master Mechanic to record supplies for 
locomotives and cabin cars furnished engmemen and conductors. 

JOURNAL-BEARING STATEMENT. 

Form M. P. 43 will be used by Car Inspectors and Foremen at all points 
to report monthly to the Master Mechanic journal bearings on hand, used 
and received. 

LUMBER RECORD. 

Form M. P. 44 will be used by Foremen in charge of lumber to record 
amount received on different cars. 

LUMBER RECEIVED AND APPROPRIATED. 

Form M. P. 45, Book Record, kept hy Foreman in charge of lumber, 
showing amount received and appropriated. 

MATERIAL FOR FREIGHT-CAR REPAIRS. 

Form M. P 46 will be used by person in charge of freight-car supplies 
to keep record of material furnished for freight-car repairs, this being 
used instead of Material Card. 

MATERIAL-SHORTAGE REPORT. 

Form M. P. 47 will be used by Foreman in charge of repairs to report 
daily to the Master Mechanic v-ork which will be delayed the following 
day on accoimt of shortage of material. 

FOREMEN’S RECORD OF MATERIAL. 

Form M. P 48 will be used by various Foremen to record material or- 
dered and received for repairs. 

INDIVIDUAL LOCOMOTIVE RECORD. 

Form M. P. 4& will be made up and filed in the Office of the General 
Superintendent Motive Power for the purpose of keeping a continuous 
record of costs, mileage, etc., against each locomotive 
Mileage will be entered on the following occasions 

a. Each time the locomotive is given classified repairs, the mileage 
made during the current month being shown m black and the total 
mileage made by the locomotive since the beginning of the record in red. 

b. At the end of each month, mileage made into each roundhouse 
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will be entered in black, and the total mileage made by locomotive up to 
and including that month in red. 

Information as to the cost and character of classified repairs will be 
entered on the line showing the mileage at the time of commencing the 
repairs. 

Other information will be entered against the shops furnishing same. 

Information will be obtained as follows 

From M. P. 51, Running Repair Statement, time in hands of different 
departments, service, number of dispatchments, mileage, coal used, repair 
costs and failures. 

From Form M P 66, Classified Repairs to Individual Locomotives, 
kind of classified repairs and cost of same. 

LOCOMOTIVE CLASSIFIED-REPAIR ANALYSIS. 

Form M P 50 will be used by the General Supenntendent Motive Power 
to prepare a statement for each locomotive entenng the shop for classi- 
fied repairs during the month, showing the cost, etc., of the preceding 
classified repairs, the data being grouped according to shops making the 
previous repairs. 

LOCOMOTIVE RIJimiRG-REPAIR STATEMENT. 

Form M P. 51 will be used by Master Mechanic monthly to report 
various information in regard to locomotives receiving running repairs at 
different engmehouses under his jurisdiction 

The informati’on for this report will be obtained from the following 
sources : 

a Mileage from monthly report of Division Superintendent 

b Running Repair Costs from shop record 

c General Condition from shop record (See Forms M. P 34 and 
34a) 

d. Locomotive Failures from Forms M. P. 24 and 24 a. 

The General Superintendent Motive Power will use this form for a 
statement showing the average figures for each shop for comparative 
purposes. 

LOCOMOTIVE CLASSIFIED REPAIRS— MONTHLY SHOP REPORT. 

Form M P. 5 1a will be used by Master Mechanics to report to the Super- 
intendent Motive Power and General Superintendent Motive Power details 
of cost of each locomotive on which classified repairs were Completed 
during the month, giving the entire cost of such repairs. 

DISPATCHMENT REPORT. 

Form M. P 52 will be used monthly by the Master Mechanic to report 
to the Supenntendent Motive Power and General Supenntendent Motive 
Power information in regard to dispatchment work and costs for the en- 
ginehouscs under his junsdiction, 



182 


ECONOMICS OF RAILWAY OPERATION. 


BOILERS ATO FIRE-BOXES, MONTHLY REPORT 

Form M P 53 will be used by Master Mechanic to report monthly to 
the Superintendent Motive Power locomotive boilers tested, washed, 
and stay-bolts examined during the month. 

SUMMARY OF REPAIRS TO PASSENGER EQUIPMENT CARS. 

Form M P 54 will be used by Master Mechanic to report monthly to 
the Superintendent and General Superintendent Motive Power repairs 
made to passenger cars 

SUMMARY OF REPAIRS TO FREIGHT EQUIPMENT CARS 

Form M. P 55 will be used by Master Mechanic to report monthly to 
the Superintendent and General Superintendent Motive Power repairs 
made to freight cars. 

CLASSIFIED REPAIRS TO INDIVIDUAL PASSENGER EQUIPMENT 
CARS. 

Form M. P. 56 will be used to report by the Master Mechanic to the 
Supenntendent and General Superintendent Motive Power at the time of 
completion of classified repairs to each car, the details of work done. 

WHEELS TESTED. 

Form M P. 57 will be used by Inspector to make report to the General 
Superintendent Motive Power of wheels tested at manufacturing plants. 

NUMBERS OF WHEELS INSPECTED AND ACCEPTED. 

Form M P 58 will be used by Inspectors to report to the General 
Superintendent Motive Power numbers of wheels accepted from manu- 
facturing plants m connection with tests made (See Form M. P. 57). 

WHEELS-REMOVED REPORT. 

Form M P. 59 will be used by Master Mechanic to report monthly to 
General Superintendent Motive Power wheels removed. 

MONTHLY STATEMENT OF SPRINGS CHANGED. 

Form M P. 60 will be used by Master Mechanic to report monthly to 
the General Superintendent Motive Power guaranteed spnngs changed 
dunng the month. 

TIRES TURNED. 

Form M P. 61 will be used by the Master Mechanic to report daily to 
the Superintendent Motive Ppwer tires turned. 

RECORD OF TOOLS AND MACHINERY. 

Form M P. 62 will be used by the Master Mechanic, Superintendent 
Motive Power and General Supenntendent Motive Power to record data 
in regard to tools and machinery at the various shops. 

STANDARD CABIN-CAR AND LOCOMOTIVE EQUIPMENT. 

Form M P 63 will be placed in cabin g^r5 tQ show standard equip- 
jnent required to be earned. 
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EFFICIENCY OF ENGINEMEN AND FIREMEN REPORT. 

Form M P 64 will be used by Road Foreman of Equipment to report 
to the Master Mechanic for transmission to the General Superintendent 
Motive Power in regard to efficiency of engmemen and firemen under his 
jurisdiction 

RECORD OF ENGINEMEN 

FormM P. 64a and 

RECORD OF FIREMEN. 

Form M P. 64b 

will be made up in office of General Superintendent Motive Power from 
Form M. P 64 and used in connection with the study of performance of 
the different engmemen and results obtained by different Road Foremen 
of Eqiupment 

ENGINEMEN’S PERFORMANCE SHEET. 

Form M. P 65 will be used by the Master Mechanic monthly to make 
statement to the Superintendent Motive Power and General Superinten- 
dent Motive Power of periormance of individual engmemen during the 
preceding month. The information for this statement will be obtained 
as follows: 

Miles Run from monthly report of Division Superintendent 

Locomotive Failures from Form M. P. 67 (which is compiled from 
Forms M.P 24 and 24 a.) 

Overtime from monthly report of Division Superintendent. 

Lubricants Used from Form M P. 42. 

Tools Used from Form M P 42 a 

Coal Consumed from Form M P. 6, Collection Book. 

In recording coal consumption by Engmemen, the Master Mechanic 
will use Form M P. 6, Collection Book, for recording coal consumption 
by special runs The record should be kept by using four or more columns 
in a group, using a separate group for each run. 

In the first column should be entered the date on which the run com- 
menced 

The second column should show the quantity of coal consumed 

The third column should show the adjusted ton-mileage if a freight train, 
or the car-mileage if a passenger tram 

The fourth column should show the name or number of the Engineman. 

The ton-mileage and car-mileage figures will be furnished daily by the 
Supenntendent Car Service 

At the end of the month, the columns should be totaled to arnve at the 
total coal consumption and total ton-mileage (or car-mileage) for the run 
in question for the month, and an average cost per thousand ton-miles 
(or car-miles) obtained. The coal consumption and ton-mileage (or car- 
mileage) for each Engineman for the run in question should then be picked 
out The ton-mileage (or car-mileage) for the individual Engineman 
multiplied by the average consumption will give the amount of coal he 



184 


ECONOMICS OF RAILWAY OPERATION. 


should have consumed if his performance was equal to the average. The 
excess or deficit multiplied by the cost per ton of coal will give the profit 
or loss in money for the run in question for the individual Engineman, and 
this is information which should be used on Form M P 65 in the column 
“Enginemen’s Saving or Loss as Compared with Average Performance” 
Column D — Coal. 

The information for columns “Overtime,” “Lubrication” and “Tools” 
will be worked up in a similar manner, using the total mileage of the En- 
gineman and his total expense in Overtime, Lubrication, and Tools in 
connection with the average mileage and average consumption per mile 

CLASSIFIED REPAIRS TO INDIVIDUAL LOCOMOTIVES. 

Form M, P. 66 will be used by the Master Mechanic to report to the 
Superintendent and General Superintendent Motive Power at the Hme 
of completion of classified repairs to each locomotive, the details of work 
done. 

LOCOMOTIVE FAILURES— BY ENGINEMEN. 

Form M. P. 67 will be used by Master Mechanic to record locomotive 
failures by individual Enginemen Information being obtained from 
Forms M. P. 24 and 24a. 

LOCOMOTIVE FAILURES— BY LOCOMOTIVES 

Form M. P. 68 will be kept in the office of the Master Mechanic for the 
purpose of recording locomotive failures hy individual locomotives for the 
month. The record will be kept in such a manner that from it, at the end 
of the month, can be obtained a statement for each locomotive showing 

1. Failures chargeable to the territory under the charge of each 
Road Foreman of Equipment. 

2. Failures chargeable to each engmehouse. (Charge to each en- 
ginehouse any failure of locomotive for the trip ensiung after leaving 
that engmehouse). 

The failures will be classified under the following heads : 

Heating, 

Steam. 

Leaking. 

Broken. 

Other. 

See Form M. P. 59 for Classifications. 

This information will be collected from Forms M. P. 24 and 24a. 


Conducting Transportation Operating Reports. 

MAIL-SHORTAGE NOTICE. 

Form C T. 13 will be used by Division Superintendent in making report 
to the Post-Office Department of mail-shortage. 

MAIL-DETENTION REPORT. 

Form C. T. 13a will be used by the Division Superintendent in making 
report to the Post-Office Department of mail-detention. 
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MAIL-FAILURES REPORT. 

Form C T 13b will be used by the Division Superintendent in making 
report to the Post-Office Department of mail-failures. 

WEIGHMASTERS’ RECORD OF CARS WEIGHED. 

Form C. T. 14 will be used by Weighmasters to record information in 
regard to cars weighed. 

WEIGHMASTERS’ REPORT OF CARS LIGHTWEIGHED . 

Form C. T 14b will be used by Weighmasters to report to Supennten 
dent Car Service weights of all cars hghtweighed. 

DAILY WEATHER REPORT. 

Fonh C. T. 15 will be used by Division Supenntendents to make weather 
report to the General Supenntendent Transportation. 

AGENTS’ REPORT OF CARS LOADED. 

Form C. T. 16 will be used by all Agents to report to Division Superin- 
tendent weekly in regard to the capacity utihzed of cars loaded at their 
Stations. 

FREIGHT-STATION OPERATION. 

Form C. T. 17 will be used by the Agents of most Stations to report 
weekly to the Division Supenntendent results of operation of their 
Stations. 

YARD-OPERATION REPORT. 

Form C. T. 18 will be used by each Yardmaster to report to the Division 
Supenntendent weekly the result of the operation of his Yard 

DAILY TRAIN REPORT. 

Form C T 19 will be used by Division Supenntendent to report daily 
to the General Supenntendent the tram movement over his Division. 

SPECIAL-MOVEMENT RECORD. 

Form C T 20 will be used occasionally to make special study of train 
movement and economies over certam distncts. 

3 P. M CAR-SITUATION REPORT 

Form C T. 21 will be used by Agents to report to the Division Supenn- 
tendent and by the Division Supenntendent to summanze and report 
to the General Supenntendent Transportation, the car situation for the 
ensuing day, based on the situation at 3 P. M., or as near that time as may 
be practicable. The Agent will use one line of this report for each day of 
the month. The Division Supenntendent will use one hne for each 
Station, summanzing by Districts to conform to instructions. General 
Supenntendent Transportation will use one hne for each Distnct. 

CAR-SHORTAGE SUMMARY 

Form C T. 21a will be compiled from Form C, Tt 21 to show the empty- 
car shortage or surplus on each District, 
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EMPTY CARS DISPATCHED. 

Form C. T. 22 will be used by Division Superintendents to report by 
wire to the General Superintendent Transportation the empty cars dis- 
patched to other Divisions on orders received. 

STATION CAR SITUATION. 

Form C. T. 23 will be used by each Agent to report by mail the cars 
on hand at 3 P. M. at his station, together with expUnation as to the 
amount and cause of delay Copy of this report will be sent to the Divi- 
sion Superintendent and to the Superintendent Car Service. In addition, 
copy will be sent to the Yardmaster where there is one. It is expected 
that these reports will be carefully checked with a view to eliminating 
delays. 

BLIND-SIDING REPORT. 

Form C T. 24 will be used by Conductors in way freight-trains to make 
daily report, by letter, to the Division Superintendent and Superintendent 
Car Service of cars on blind-sidings at which there are no Agents. 

DAILY SHOP CAR REPORT. 

Form M P. 69 will be used by Master Mechanic and Car Foremen to 
report to Superintendent Car Service and General Superintendent Motive 
Power all cars in and out of shops and cars having markings changed 
during the twenty-four hours. 

TRANSFER OF LOADING ACCOUNT DEFECTIVE CARS. 

Fo'rm M. P. 70 will be used by Inspectors to report to Division Superin- 
tendent and Superintendent Car Service all cars having or requiring 
lading transferred on account ©f defects. 

LOADED CARS HELD FOR REPAIRS. 

Fonn M P. 70a will be used by Master Mechanic to report daily to 
Division Superintendent and General Superintendent Motive Power 
number of loaded cars held for repairs. 

EXTRA PASSENGER AND CABOOSE EQUIPMENT. 

Form C. T 25 will be used by Division Superintendents to report to 
General Superintendent Transportation, by wire, extra passenger and 
caboose equipment on hand at 6 A. M. 

EQUIPMENT IN M -OF-W.-AND-CONSTRUCTION SERVIC:^ 

Form C. T. 26 will be used by the M -of-W Department to report to the 
Superintendent Car Service, transportation of equipment cars m M.-of-W 
Service. From this information, mileage figures will be furnished to the 
General Supermteindent Motive Power by the Superintendent Car Service 
on which to base charges for repairs to work cars 

CARS LOADED WITH COMPANY MATERIAL. 

Form C T 26 a will be used by Agents to report to Division Superintend 
dent weekly the cars under load with company material, sq that the num- 
ber of cars so used may be kept to a minimum. 
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LOCOMOTIVE CONDITION— SUMMARY. 

Form M. P. 71a will be used by the Master Mechanic to report to the 
Superintendent Motive Power in duplicate the condition of equipment 
under his charge The Superintendent Motive Power will forward the 
extra copy to the General Supenntendent Motive Power. 

6 P. M SITUATION. 

Form C T. 27 will be used by Division Superintendents to report to 
the General Superintendent Transportation, summary of yard and power 
situation for the 24 hours ending 6 P.M. and the situation at that time 

6PM SUMMARY BY DIVISIONS 

Form C T 27a will be used by General Superintendent Transportation 
to summarize by Divisions the 6PM situation. 

Note : — Form M P. 77, Joint Detention Report, bears on this subject, 

LOCOMOTIVE-CONDITION REPORT BY DIVISIONS 

Form M P 72b spl will be made up by General Superintendent Motive 
Power monthly from Form M P 104a, and blue-pnnts furnished various 
persons to inform them as to the location and condition of power by 
Divisions and classes of locomotives 

LOCOMOTIVE-DISTRIBUTION SUMMARY— ROAD SERVICE 

Form M. P. 73 will be used by the General Supenntendent Motive 
Power to summanze the distnbution of power by Divisions, Distncts and 
classes of power for road service. For their information he will furnish 
blue-prints to vanous parties interested. 

LOCOMOTIVE-DISTRIBUTION SUMMARY— YARD AND MISCEL- 
LANEOUS 

Form M. P. 74 will be used by the General Superintendent Motive 
Power to summarize the locomotive situation as regards location of switch- 
engines, power out of service, work-train engines and summary by Divi- 
sions and Distncts He will furnish a blue-print to parties interested for 
their information. 

CHANGES IN LOCOMOTIVE SITUATION— TELEGRAM 

Form M. P 75 will be used by Master Mechanic to advise the Super- 
intendent and General Supenntendent Motive Power daily by wire of 
changes in locomotive situation 

CHANGES IN LOCOMOTIVE SITUATION— MAIL 

Form M. P. 75a will be forwarded daily by the Master Mechanic to the 
Superintendent and General Supenntendent Motive Power 

LOCOMOTIVE-REPAIR SITUATION, DAILY RECORD. 

Form M P. 76 will be used by Supenntendent and General Superin- 
tendent Motive Power to keep before them daily the situation in regard to 
locomotives under repairs. 
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JOINT DETENTION REPORT 

Form M P. 77 will be made out and signed jointly by the Engine 
House Foreman and the Yardmaster at each point to report daily to the 
Division Superintendent, General Superintendent Transportation and 
General Superintendent Motive Power delays to equipment in terminals. 

DAILY COMMODITY-LOADING REPORT— SUMMARY. 

Form C T 28 will be used by the Superintendent Car Service to sum- 
m^nze by commodities the cars loaded and received from connections 
daily, the information being obtained from Form C. T. 21. 

YARD-CAR RECORD. 

Form C. T 29 will be used by Yardmaster to record all cars received and 
all cars forwarded from their Yards. 

SHEET-INDEX OF CARS. 

Form C. T 30 will be used by Yardm asters to index their car record 
(Form C T 29) Cars will be entered on these sheets as they arrive in the 
yard. This will necessitate the keeping at hand of each sheet until all 
cars entered thereon have been forwarded, or the making of new entry for 
such cars on the new sheets 

Advantage may be taken of this index to watch for delays to individual 
cars. 

This index will also be used by Agents at large Terminals to index their 
station-car reports, Form C T 23, so that location of cars can be readily 
obtained It is the intention that this index shall be used only at such 
points where the number of cars handled makes the time required m in- 
dexing less than the time required to search through an unmdexed yard- 
record, Form C. T. 29, to answer questions in regard to car movement 

BOOK-INDEX 

FormC T 31 will be used by Agents or Yardmasters at large Terminals 
to keep record of cars received and forwarded, including such internal 
movement as may be necessary. 

SWITCHING LIST. 

Form C T. 32 will be handed to Yardmaster by Freight Conductors on 
arrival at yard and will give the consist of their trains It will be used 
for switching purposes. 

YARD-CONDUCTORS’ LIST OF CARS HATOLED. 

Form C T 32a will be used by Yard Conductors to report cars handled 
by them and to report the same to Agent or Yardmaster. 

AGENTS’ SWITCHING ORDER. 

Form C. T. 33 will be used by Agents to issue instructions to Yardmaster 
in regard to switching required by them. On gompletion, they will note 
the fact and return the order to the Agent. 
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YARD-CLERKS» CHECK-BOOK. 

Form C. T. 34 will be used by Yard Clerks in making check of their 
Yards, Form C T 23, Station-Car Report, being made up largely from 
these records. By using different books on alternate days, the infor- 
mation can be copied direct on to the form in question. 

CONDUCTORS’ TRAIN-BOOK— PASSENGER 

Form C T. 35 will be used by Passenger Conductors to make entry of 
matters of interest in regard to trains tmder their charge 

CONDUCTORS’ TRAIN-BOOK— FREIGHT 

Form C T. 35a will be used by Freight Conductors to make entry of 
matters of interest in regard to trains under their charge 

DISPATCHERS’ REPORT OF TRAIN AND ENGINE MOVEMENT. 

Form C. T 36 will be used by Dispatchers to report to the Superinten- 
dent Car Service all train and engine movements in their territory. Re- 
port will also be made to each Master Mechanic to include all trains whose 
rim was made in whole or in part of their temtory. 

CONDUCTORS’ WHEEL-REPORT 

Form C. T. 37 will be used by Conductors of all trains to report to the 
Superintendent Car Service the consist and other information in regard 
to trains under their charge, such reports being made for each single tnp, 
two reports being required for a round tnp, etc This report will be de- 
hvered to the Yardmaster or Agent on the completion of the run, and will 
be forwarded by him to the Superintendent Car Service. The Conductor 
will obtain receipt of this form from the Yardmaster or Agent in his tram- 
book. 

FAST-FREIGHT CONSIST ON LEAVING TERMINAL. 

Form C T. 38 v ill be used by Yardmaster or Agent to report to Superin- 
tendent Car Service the consist of fast-freight trains leaving their Ter- 
minals. 

LEFT-OVER REPORT. 

Form C. T 39 will be used by Yardmaster or Agent to report by wire 
to the Superintendent Transportation the Quick- Dispatch and Time- 
Freight cars left over at his station upon departure of the scheduled tram. 

SET-OFF REPORT. 

Form C. T. 40 will be used by Conductors to report by wire to the 
Supenntendent Car Service all fast-freight cars set off short of destination, 
and will be attached by Conductors to Card Way-Bills, C. T. 47 or C T 
47 a, at the time car is set off. 

PICK-UP REPORT. 

Form C T 41 will be used by Agents to report by wire to Supenntendent 
Car Service, dispatch of all cars of time-freight from their stations. 
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CONSIST OF FAST-FREIGHT TRAINS ARRIVING AT TERMINAL 

Form C. T. 42 will be used by Conductors of fast-freight trains to report 
by wire to the Superintendent Car Service the number of cars of quick- 
dispatch or time-freight in tram on arrival at Terminals 

DISPATCHERS’ TRAIN-CONSIST REPORT— FREIGHT. 

Form C T. 43 will be used by Conductors of all freight trains to tele- 
graph to Dispatchers, consist, etc., of freight trains on leaving terminals. 

DISPATCHERS’ TRAIN-CONSIST REPORT— PASSENGER. 

Form C. T. 44 will be used by Conductors to report to Dispatchers 
consist of passenger trains on leaving Terminal. 

DELAYS TO PASSENGER AND FAST-FREIGHT TRAINS 

Form C T 45 will be used by Division Superintendents to report to 
General Superintendent and General Superintendent Transportation by 
wire, cause of delays to all passenger and fast-freight trains having com- 
pleted their run dunng the 24 hours ending 6 A. M., and also including such 
trains enroute at 6 A. M, 

CAR TRACER. 

Form C. T. 46 will be used by Superintendent Car Service m tracing 
movement of lost or delayed cars. 

Memorandum or Card Way-Bills. 
QUICK-DISPATCH (OR RED BALL) CARD WAY-BILL. 

Form C. T 47 will be used as authority to move all cars of Quick-Dis- 
patch freight. The data called for will be filled out by the Agent and the 
card will accompany the car to destination, after which it can be for- 
warded to the Superintendent Car Service. 

TIME-FREIGHT (OR GREEN BALL) CARD WAY-BILL. 

Form C. T 47a will be used as authority to move all cars of time-freight 
The data called for will be filled out by the Agent and the card will accom- 
pany the car to destination, after which it can be forwarded to the Sup- 
erintendent Car Service. 

EMPTY ‘CAR CARD WAY-BILL (YELLOW) . 

Form C. T 47b will be used by the Agents as memorandum way-bill 
for moving empty cars for filhng specific orders. 

ORDINARY FREIGHT CARD WAY-BILL (WHITE). 

Form C T 47c will be used by Agents as a memorandum way-bill for 
moving all cars of ordinary freight. 

Switching and Side Cards. 

BAD ORDER CARD. 

Form C. T. 48g will be attached by Inspectors to all bad order cars 
requiring shopping. 
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SWITCHING CARD 

Form C T 48 will be used at special points to attach to inbound freight 
cars for the purpose of indicating the point of delivery and for facihtating 
the switching movement, the cards being used as a substitute for checking. 
Distinctly marked cards are supplied for the following standard dehvenes 
Form C. T 48a — To Freight-Houses. 

“ C. T. 48b— To Team Tracks 
“ C T 48c — To Connecting Lines. 

“ C. T. 48 D — Miscellaneous 
“ C. T 48 E — For Cars to be Held. 

‘‘ C T 48f — For Cars to be Weighed. 

For large Terminals, these cards will be furnished in different colors, 
each color representing a given distnct, and may be further subdivided 
by a special marking by numerals, showing the different freight-houses 
in a given distnct, or by showing the initials of a given connecting line, 
etc The cards will be used at each place only on authonty of the General 
Superintendent Transportation. 

QXnCK DISPATCH (OR RED BALL) SIDE CARD. 

Form C. T 49 will be used as a side card for all cars being moved as 
Quick Dispatch (or Red Ball) freight, and will be placed on both sides of 
such cars by Agents at billing or Junction points They will be removed 
by Agent at the point of Destination. 

TIME FREIGHT (OR GREER BALL) SIDE CARD. 

Form C T 49a will be used as a side card for cars being moved as time 
freight, and will be placed on both sides of such cars by Agents at billing 
or Junction points They wull be removed by Agent at the point of 
Destination. 

Train Dispatching. 

GENERAL ORDER BOOK. 

Form C. T 50 will, be used by Tram Dispatchers in recording General 
Orders issued to trainmen. 

GENERAL NOTICE BOOK. 

Form C T 51 will be used by Tram Dispatcher^ in recording General 
Notices issued to trainmen. 

GENERAL ORDERS. 

Form C. T. 52 will be used in the issuance of General Orders to trainmen 

BULLETIN BOOK. 

Form C. T. 53 will be used to obtain acknowledgement of trammen of 
receipt of General Orders and General Notices. 

EMPLOYEES' SIGNING REPORT. 

Form C T 54 will be used by Operators to report to Chief Dispatchers 
list of trainmen signing bulletin book. 
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GEITERAL ORDER EJTVELOPE 

Form C. T. 55 will be used m transmitting the general orders to posting 
points. 

TELEGRAPH BULLETIN. 

Form C. T 56 will be used to bulletin slow orders and notices of danger- 
ous points in the track. 

TRAIN REGISTER. 

Form C T. 57 will be used by trainmen to register arnval at point of 
registry 

‘‘19” TRAIN OPJ3ER. 

Form C T. 58 will be used by Dispatchers to issue “19” tram orders to 
trainmen. 

“31” TRAIN ORDER. 

Form C. T. 59 will be used by Dispatchers to issue “31” train orders to 
trainmen. 


Statistical. 

BULLETIN OF INSTRUCTIONS. 

Form C T 60 will be issued by the General Supenntendent Transporta- 
tion at the end of each month, hsting the General Notices, Orders, and 
Instructions which have been cancelled during the month, and also those 
remaining effective at the end of the month It is expected that each 
employee affected by these issues will see that he has a complete list of the 
General Notices, Orders and Instructions m effect, as shown by this Bulle- 
tin. 

FREIGHT STATION OPERATION SUMMARY. 

Form C T. 61 will be used by the Division Superintendent to report 
to the General Superintendent and General Superintendent Transporta- 
tion monthly, the result of the month’s operation of the important freight 
stations on hxs Division. See form C. T. 17. 

SUPERINTENDENTS’ MONTHLY SUMMARY OF CARS LOADED. 

Form C. T 62 will be used by Division Superintendent to report month- 
ly to General Supenntendent and General Superintendent Transportation, 
summary of information in regard to capacity utihzed of cars loaded on 
their Divisions See form C. T 16 

YARD OPERATION SUMMARY. 

Form C. T. 63 will be used by Division Superintendent to report to the 
General Superintendent and General Superintendent Transportation the 
result of operation of the vanous Y ards on his Division for the month. See 
form C T 18. 
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FREIGHT TRAIN DISTRICT STATISTICS. 

Form C. T. 64 will be used by Superintendent Car Service to report 
monthly the ton-mileage and loading of trams by Districts with reference 
to the per cent, utilized of the capacity of the engmes used. 

TRAIN ACCIDENT MONTHLY SUMMARY. 

Form C. T. 65 will be used by Division Superintendents to report to the 
General Supenntendent and General Supenntendent Transportation 
monthly summary of train accidents. 

OVERTIME ANALYSIS. 

Form C. T. 66 will be used by Division Superintendents to report to the 
General Supenntendent and General Supenntendent Transportation, 
analytical summary of month’s overtime. 

TRAIN DETENTION, ACCOUNT LOCOMOTIVE FAILURES. 

Form M. P. 78 will be used by the Master Mechamc to report monthly 
to the Superintendent Motive Power and General Superintendent Motive 
Power tram detentions on account of locomotive failures. The informa- 
tion being obtained from Form M. P. 61. 

HOT BOXES ON CAR EQUIPMENT. 

Form M. P 79 will be made out monthly in duplicate by Master Me- 
chanic and forwarded to Supenntendent Motive Power, who will forward 
one copy to the General Superintendent Motive Power. 

STEAM-HEAT FAILURES. 

Form M. P. 80 will be used by Master Mechanic to report in duplicate 
to Supenntendent Motive Power steam-heat failures during the month. 
Superintendent Motive Power will forward one copy to the General 
Supenntendent Motive Power. 

WEATHER SITUATION— MONTHLY SUMMARY. 

Form C. T. 67 will be used by Superintendent Car Service to record 
the weather situation for the month for the different distncts as compared 
with the preceding year. Blue-prmts from this report will be furnished 
various Officers interested. 


Employment Forms. 

MINORS’ RELEASE. 

Form G. 26 will be used to secure release from parents or guardians 
before emplo3rment of minors 

APPLICATION FOR EMPLOYMENT. 

Form G. 27 will be used by all persons desiring to enter the service of 
the Company in the Mechanical Department. 

CERTIFICATE OF EMPLOYMENT. 

Form G. 28 will be dehvered to employees on request as certificate 
of employment. 
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REQUEST FOR SERVICE RECORD. 

Form G 29 will be used in requesting of other Roads, service record of 
men desiring employment. 

STAFF AND DISCIPLINE RECORD. 

Form G 30 will be kept in the Office of the Master Mechanic for the 
purpose of recording staff and discipline matters of interest m regard to 
employees in his Department. 

REQUEST FOR TRIP PASS. 

Form G. 31 will be used by employees to request trip transportation. 

REVENUE ACCOUNTING FORMS. 

WAY-BILLS. 

F. 1. Merchandise Way-bill.— Used for billing various classes of mis- 
cellaneous merchandise Three sizes — quarter, half, and blanket 

F. 3. Live-stock Way-bill. — ^Used for the transportation of live-stock, 
to be accompanied by stub for the stock-yards 

F. 4. Cotton Way-bill. — Used for the transportation of cotton Head- 
ings to be same as shown on form F. 1, Merchandise Way-bill, with the ex- 
ception of bills of lading, number of bales, and marks 

F. 6. Coal Way-bill. — Used for the transportation of coal from mines 
Printed m two sizes 8 J by 14, and 17 by 14, covering number of cars which 
have previously been carded 

F. 6. Company Freight Way-bill. — Recommended for the transporta- 
tion of company freight Headings to be same as form F. 1, with excep- 
tion of ruling 

F. 7. Card Way-bill . — Used for the carding of cars between local 
points Revenue way-bills to be made later 

F. 8. Card Way-biU for Coal. — Used in carding cars from mines to des- 
tination or billing point, made necessary by the reason of one Billing Agent 
taking care of various mines to expedite the movement of coal The 
original way-bills, as a rule, are mailed to destination and the cars handled 
on the card, a separate colored card to be issued for each mine and numbered 
consecutively. The numbers of these card way-bills are to be shown on 
coal way-bill, Form F. 5. 

F. 10. Receipt for Copies of Billing. — Used for listing copies of way- 
bills forwarded to Connecting Lines, and used as a receipt of the Connect- 
ing Lines of way-bills received by them, to be returned to the Auditor 
for future reference. 

F. 11. Bill of Lading. — Is a contract with Shipper for transportation 
and delivery of freight, sub;iect to conditions 

F. 12. Receipt for Way-bills, Taken Out of General Office Files. 
Used to replace the way-bill when it is loaned or forwarded from the 
General Office. 

F . 13. Request for Missing W ay-bills. — U sed in requesting copy of miss- 
ing way-bills. 

F. 14. Query Letter. — ^Used to save letter writing. 
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WAY-BILL CORRECTIOKS. 

F. 16. Correction Overcharge Notice. — ^Is a notice to Agent that a cer- 
tain way-bill has been overcharged. When an Auditor revises a way-bill 
which has been overcharged, he will issue one of these notices to the Agent 
receiving way-bill. The Agent will make refiuid, if possible, in accordance 
with instructions, taking the consignee’s receipt on the Overcharge Notice, 
and return same to the Accounting Officer, who will correct the way-bill 
and issue a regular correction to be covered by a special credit letter, 
authorizing the latter to take special credit on his monthly account 
current tor such refund 

F. 16. Way-bill Correction Notice from Auditor. — Is an adjustment of 
advice showing how way-bills have been corrected and taken into accoimt. 
One form to be used for adjustment of numerous way-bills 

F. 17. Way-bill Correction — Local Agents. — Used by Local Agents in 
revising way-bills and when issued, to be sent direct to Forwarding Agent, 
where, if accepted, is to be retained and filed. If not accepted, it will be 
forwarded to the Auditor for adjustment. 

FREIGHT-BILLS. 

F. 18. Freight-Bill. — Used by Agents for expensing freight to consignees, 
transfemng goods to Connecting Lines, and taking receipt for goods 
delivered, to be issued in duplicate, triplicate, and quadruplicate. This 
form will also be used for transfernng trans-continental freight and should 
be for this purpose, double the size of the ordinary freight-bill. 

F. 19. Freight-Bill for Car Service. — Used by local Agents in the collec- 
tion of Car Service assessed To be issued in triplicate 

F. 20. Freight-Bill — Switching. — Used by local Agents for the collec- 
tion of switching charges. 

F. 21. Freight-Arrival Notice. — Issued by local Agents to consignees, 
notifying them of the arrival of freight. 

F. 22 Prepaid Freight-Charge Receipt. — Used by Agents for receipt- 
ing for prepaid charges received by them and billed out 

TRANSFER SHEETS AND JUNCTION SETTLEMENTS. 

F. 23. Connecting Line Settlements. — Used by Agents receiving freight 
from Connecting Lines in recapitulating the total of such freight-bills, 
or transfer sheets, and the totals of which are to be used in daily or weekly 
settlements in drawing Station x\gent’s drafts 

F. 24. Weekly Earnings Report, Estimated. — Is recapitulation of the 
local freight charges, interline freight charges forwarded to foreign lines 
and mterline freight charges received, the total of each caption to be 
shown separately. 

F. 25. Estimated Earnings, Weekly Junction Report. — Is recapitulation 
of intermediate way-bills passmg junction stations, which are either 
billed to or from a foreign point. These to be added to the earnings as 
reported on form F 24 In figunng weekly estimated earnings, it is recom- 
mended that to the total local freight charges forwarded from all local 
stations, is to be added the proportion of interline way-bills received, 
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forwarded, and intermediate passing overhead, the percentage proportion 
to be arrived at by taking an average percentage proportion as shown on 
previous month’s interline freight accounts, and using such proportion 
for each of the four weeks. 

F. 26. Weekly Estimated Earnings Report, Telegram. — Used for winng 
weekly estimated freight and passenger earnings by cipher. 

FREIGHT ABSTRACTS. 

Agents’ Abstracts and Summaries. — Should be printed in book form 
with perforated leaves, so that the way-bills can be abstracted throughout 
the month, and at the close of the month, the perforated sheet tom out 
and used as an abstract of business received and forwarded to the Auditor, 
the carbon copy remaining in the book and being used as a station record 
The reports printed in this form are cheaper and make a better station 
record than the abstract printed on loose leaves and copied in impression 
books. On foreign received business, the books may be printed with 
two carbons, one of which can be forwarded to the Auditor with the 
original and used as an abstract to accompany his Division Sheet to 
Connecting Lines, thus avoiding the necessity of abstracting in the Ac- 
counting Department, with no additional work for the Local Agent. 
A different color paper should be used for local forwarded, local received, 
interline received and interline forwarded, to facilitate the assortment in 
the Accounting Department 

F. 27. Agents* Abstract of Local Freight Forwarded. — Used for ab- 
stracting local way-bills received at various stations, by Agents, and when 
completed at close of month to be forwarded to the Auditor Freight 
Accounts. It is recommended that the color be light manila. 

F. 28. Agents* Summary of Local Freight Forwarded. — ^To be used by 
Agent in summarizing totals as shown on form F. 32. Size and color to 
be the same as form F. 32. 

F. 29, Agents* Abstract of Local Way-bills Received. — To be used by 
Agent in abstracting local way-bills received from various stations, and 
when completed at close of month to be forwarded to Auditor Freight 
Accounts It is recommended that the color be yellow manila. 

F. 30. Agents* Summary of Local Freight Received. — Is used by Agent 
m summarizing totals as shown on form F 33. Size and color to be the 
same as form F. 33. 

F. 31. Agents* Interline Forwarded Abstract. — Used by Agents in ab- 
stracting all way-bills forwarded from their station billed to points on 
other Railroads Each road’s business to be abstracted on a separate 
sheet, and forwarded to the Auditor Freight Accounts at close of month. 
It is recommended that this color be light pink. 

F. 32. Agents* Summary of Interline Way-bills Forwarded. — Used by 
Agents in summarizing business forwarded to Connecting Lines, the 
business to each line to be recapitulated separately on each summary, 
showing the total of each station. The total footing of the summary will 
then show the total amount of business forwarded to each line, which 
should be earned to form F. 33. It is recommended that this color be 
light pink. 
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F • 33 . Recapitulation of Summaries of Interline Way-bills. — Forwarded 
by Station Agents to various foreign lines, and to show the totals of each 
line as shown on summary, Form F 32. It is recommended that this 
coloi be pink. 

F. 34 . Agents’ Abstract of Interline Way-bills Received. — Used by local 
Agents in abstracting way-bills received from points on foreign lines 
Each road’s business is to be abstracted on separate sheets and the totals 
of each station forwarded to summary, Form F 3o. It is recommended 
that this color be white. 

F. 36 . Agents’ Summary of Interline Way-bills Received. — Used by 
Agents in summarizing business received from Connecting Lines, the 
business of each hne to be recapitulated separately on each sunimary, 
showing the total of each station. The total footing of the summary will 
then show the total amount of business received from each line, w'hich 
should be carried to form F 36. It is recommended that this color be white 

F. 36 . Recapitulation of Summaries of Interline Way-bills Received. — 
Received by Station Agents from various foreign lines, and to show the 
totals of each line as shown on summary, Form F. 35 It is recommended 
that this color be white 

F. 37 . Station Agents’ Abstract of Card Way-bills. — Is a recapitulation 
showing destination of all card way-bills used throughout the month, 
showmg reference to revenue billing. 

COMPANY MATERIAL. 

F. 38 . Agents’ Company Material Received Abstract. — Is a recapitulation 
of company way-bills received at all stations throughout the month. 

F. 39 . Agents’ Abstract of Company Material Forwarded — Is a recapit- 
ulation of company way-bills forwarded by all stations throughout the 
month. 

F. 40. Agents’ Statement for Relief of Freight Charges on Company 
Material. — Is a recapitulation of way-bills covering freight charges on 
company material, for which application is made for credit of such charges 

AGENTS’ MISCELLANEOUS REPORTS. 

F. 41 . Agents’ Statement of Relief Charges. — Is a recapitulation of way- 
bills which have been dehvered without collection of freight charges to 
various consignees, the collection of which wull be made through the 
General Office. 

F. 42 Station Agents’ Application for Relief of Freight Charges. — Used 
by local Agents in making claim for rehef on Auditor Freight Accounts, 
for relief of freight charges on short shipments, milhng in transit charges, 
car service, and miscellaneous amounts due the Station. 

F. 43 . Agents’ Relief of Government Freight Charges. — Is a recapitula- 
tion of way-bills covering shipments of U. S. Government freight, for 
which credit is asked in station account. 

F. 44. Monthly Recapitulation of Billing for Cars passing Over Various 
Bridges During Month. — ^Used by Agents for reporting shipments passing 
over vanous bridges, and forwarded to Auditor Freight Accounts. 
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F. 46. IMiscellaneotis Earnings Reports* — Is report of miscellaneous earn- 
ings at stations throughout the month and to be forwarded to the Auditor 
Freight Accounts or Comptroller at the close of month, to substantiate 
charge shown on Monthly Balance Sheet. The same form is to be used 
for all classes of miscellaneous earnings by inserting the account to which 
the earnings accrue and making separate sheet for such account. 

F. 46. Unrefunded Overcharges. — Report to be compiled in book form 
with one perforated sheet, to be used by agents for reporting to the Auditor 
overcharges refunded and unrefunded at close of month. The report to 
show all overcharges accruing on shipments and where the overcharge 
is refunded, the consignees’ receipt to be shown in the column provided 
for that purpose. The balance of the unrefunded overcharge items 
should agree with the amount charged on the Monthly Balance Sheet 

F. 47. Statement of Uncollected Bills. — Corrected, is Station Agents’ re- 
capitulation of bills to be charged to his station and remaining uncollected 
at the close of the month It represents the itemized account on Station 
Agents’ Monthly Balance Sheet. 

F. 48. Agents’ Drafts. — Used by agents in drawing drafts in favor of 
connecting lines for freight charges or for such other authonzed accounts, 

F. 49. Station Agents ’ Advice of Drafts Drawn on Treasurer. — U se d daily 
or when drafts are drawn to enable him to make proper provision for the 
payment of such drafts 

F. 60. Agent’s Remittance. — Is a statement showing amount of money 
remitted to the bank. It is desirable that these remittance slips be issued 
in 6 or 6 colors, a separate color being used for remittance to each bank; 
that the form be pnnted in book form for use of carbon paper, the first 
leaf to be the station record of remittance made to the bank, together with 
the Express Messenger’s Receipt, The next leaf of the book to be per 
f orated into two parts, to be made of cardboard, showing classes of remit- 
tances, bank to which same are made, and amount, together with Agent’s 
signature; both parts of this card to be enclosed with the remittance and 
after checked off by the bank, to be forwarded to the Treasurer or Comp- 
troller for proper record in Agents’ Remittance Ledger The right-hand 
end of this card will be detached and returned to the Agent as a receipt 
for remittance received. If exception is taken to amount of remittance, 
it is noted on this card. The remaining portion of the card is retained 
by the Comptroller for his record. The back of this card should show a 
recapitulation of the Agents’ Cash Book, both of the daily and month to 
date, and it should be the Comptroller’s duty, or whoever checks the Agents’ 
Remittances, to see that these slips are filled out complete. 

F. 61. Special Remittances Made to Treasurer. — Made in card form, the 
same as form F 50, with the exception that the Cash-Book statement 
does not appear on the back. 

F. 62. Agents’ Remittances. — ^To cover special remittances made to 
the Treasurer, and should be made m the same form as Form F 51. 

F. 63. Authorization of Freight Delivery. — Used by station Agents re- 
questing consignee’s authority for delivery of freight to parties other than 
themselves. 
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F. 54. Guaranty of Charges. — For guaranty of freight charges by con- 
signor for shipments of freight billed “Collect,’' to be retained by the 
Forwarding Agent, as authority for billing such articles without prepay- 
ment of charges. 

F 66. Grain-Doors. — Is a statement of grain-doors applied to cars at 
various stations, and issued by Agent monthly and forwarded to the 
Auditor Freight Accounts when grain-doors have been apphed to cars. 

F. 66. Statement of Billing. — Form to be used in all Departments 
for making statement of billing. 

SWITCHING. 

F. 67. Switching Form for ConnectingLines. — Is Station Agents’ Report 
of switching performed for connecting lines at their stations; to be issued 
monthly and forwarded to the Auditor Freight Accounts for collection and 
to be totaled, and such amount being shown on Station Agents* Balance 
Sheet for month 

F. 68. Switching Performed by Other Lines. — Is Station Agents’ Report 
of Cars switched by other lines, showing bilhng reference; to be issued 
monthly and checked by Auditor Freight Accounts against other lines’ 
bills 

F. 69. Switching Order. — Issued in duplicate by Agents to Connecting 
Line Agents for switching of cars and authorizing the charge. 

Switching Freight Bill — see Expense Bills. 

MILLING IN TRANSIT. 

F. 62. Due Bill. — Issued by Agents to parties who have milhng in tran- 
sit, agreements or arrangements in taking expense bills, and issuing credits 
for balance of outbound tonnage to be rebilled later. 

F. 63. Milling in Transit Statements. — Used by Agents in render- 
ing statement monthly to the Auditor Freight Accounts, of commodities 
reconsigned or milled in transit. 

COTTON. 

F. 64. Station Agents’ Monthly Report of Cotton Shipped. — Ren- 
dered monthly by local Agents to Auditor Freight Accounts 

F. 65. Refund Statement of Cotton. — Is a Station Agents’ statement of 
refunds on cotton concentrated in transit, to be compiled at regular inter- 
vals and forwarded to Auditor Freight Accounts, statement to show in- 
bound and outbound way-bill reference. 

ICE AND SALT. 

F. 66. Agents’ Ice and Salt Report. — Is monthly statement of ice and 
salt furnished refngerator cars billed from or passing their station. When 
completed, it is to be forwarded to Auditor Freight Accounts or General 
Superintendent of Transportation at close of month. 
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STATION AGENTS’ RECORDS. 

F. 67. Station Agents’ Balance Sheet. — Is a summary of Station Agents! 
reports and accounts for the month, to be compiled from various freight 
and ticket reports, together with other miscellaneous records and reports 
of the station 

F. 68. Freight Received Book. — Is Station Agents’ Record of all freight 
way-bills received and taken into account at their station. 

F. 70. Station Agents’ Petty Cash-Book. — Used for summarizing small 
and miscellaneous collections for each day’s business, to be posted, at 
close of day, as one total to the general cash-book, Form F. 69. To be 
used only at large stations 

F. 71. Miscellaneous Collections. — Is a Station Agents’ Record of mis- 
cellaneous earnings and collections at local stations. Report to be re- 
capitulated at the close of the month on miscellaneous earnings blank, 
Form F 45 

F. 72. Junction Record of Passing Bills. — Is a record kept by all Junc- 
tion Agents of Through Way-bills received from and delivered to connect- 
mg lines. 

F. 73. Refrigerator Record. — ^Is a Station Agents’ Record of all refrigera- 
tors billed to or billed from, or passing junction points, showing complete 
record of the condition of the refrigerator, together with the amount of 
ice and salt furnished The latter items being reported to the Freight 
Auditor or General Superintendent of Transportation at the close of each 
month on Ice and Salt Report, Form F. 66 

F. 74. Station Agents ’ Report of Refrigerator Cars Handled. — Is a report 
issued daily by Agent to Yardmaster for refrigerator cars loaded with 
perishable freight and forwarded to Freight Claim Agent. 

FREIGHT-ACCOUNTING OFFICE FORMS. 

F.75. Special Debit Letter. — Used to recharge Agents in Freight Accounts 
with discrepancies occurring in settlements of way-bills and in the ad- 
justment of undercharges when it is desired to debit a station. Book to 
be compiled in duplicate and used with carbon, original being sent to 
Agent and duplicate being retained in the Audit Office. 

F. 76. Special Credit Letter. — Used to relieve Agents of all refunds in 
various items in Freight Accounts, caused by issuance of corrections or 
otherwise. Book to be compiled in duplicate and used with carbon; 
original being sent to the Agent and duplicate being retained m the Audit 
Office 

F. 77. Audit Office Record of Special Debit and Credit Letters. — ^U sed for 
compiling and making distribution of special debit and credit letters. 
Forms F. 74 and F. 75, issued to local agents. Book to contain seven 
blank columns for distribution. 

F. 78. Freight Auditor’s Correction on Freight Reports. — Used to make 
adjustments and corrections on Local Agents’ Freight Received and 
Forwarded Monthly Reports. Issued in two sizes, x 14 and by 7 

F. 78 J- Auditor’s Discrepancy, Freight Accounts. — Used by Auditor 
Freight Accounts for tracing way-bills unaccoimted for by Receiving 
Agent. 
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F . 79. Auditor’s Correction to Station Agents ’ Monthly Balance Sheet. — 

Showing amounts as reported and as corrected, together with the corrected 
balance to bring forward in the next month’s accoimt. 

F, 80. Joint Freight Division Statement. — Used by Freight Auditor for 
the apportionment of settlements of earnings due to foreign lines for their 
proportion of through freight received at local stations Entries to this 
sheet to be made from abstracts rendered in detail, the total to one sta- 
tion’s account being entered separately on this form. 

F. 81. Interline Account Summary. — Used by the Auditor Freight Ac- 
counts for summarizing the totals as shown on Division Statement, form 
F. 80. This should accompany the Division Sheet when forwarded to the 
Freight Accountant of the Foreign Line at interest. 

F. 82. Correction Account and Statement of Difference on Interline Ad- 
justment. — Similar to Association Form. Used by the Auditor of Freight 
Accounts in rendering correction account or a statement of difference on 
Division Sheets rendered by him to Foreign Lines, or Division Sheets 
received by him from Connecting Lines. 

F. 83. Postal Card Request for Missing Reports. — Used by Auditor for 
requesting various reports from Local Agents. 

F. 84. Record of Special Rates. — Is Auditor and Station Record of special 
rates issued by Traffic Department to Local Agents for the application of 
special rates to vanous persons, account various commodities. Record 
to be blocked off by stations, and all special rates applying from one sta- 
tion entered under the caption of that Station 

F. 86. Freight Auditor’s Station Agents’ Journal. — Is a record of Station 
Agents’ debits and credits of all items pertaining to freight accounts, and 
is to be kept in the office of the Freight Accountant and a summary ren- 
dered from it at the close of each month’s business, to the Comptroller 
or to the General Auditor, for entry upon the general books. 

F. 86. Interline Freight Journal. — Used by Auditor of Freight Accounts 
for reporting settlements in detail of Interline Freight Accoimts with 
connecting lines. Entries posted from summaries of Interline Accounts, 
FormF. 81. 

F. 87. Station Agents’ Ledger. — Is kept in the office of the Comptroller 
and used for recapitulating and summarizing the balance sheets as ren- 
dered by the various Departments handling Station Accounts, and the 
totals of such accounts appearing in this Ledger, which have heretofore 
not been journalized by the various Departments, are journalized for 
entry in the general books. 

F. 88. Record of Miscellaneous Freight Collections, — U sed in the office of 
Auditor Freight Accounts in summarizing Station Agents’ Miscellaneous 
Earnings Report, Form F. 45. The totals of the various accounts in this 
record are journalized for entry in the general books. For smaller lines, 
book form F 71, Station Agents’ Record, could be used for this same pur- 
pose by pasting in Station list under the caption of Station 

F. 89. Estimated Freight Earnings Record. — Is kept by weeks showing 
the estimated freight earnings of each station. It can be either bound in 
book form or as month’s report rendered separately. 

F. 90, Contract Envelope. — Is used for filing contracts. 
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General Forms for Handling Freight Claims, 

STATION AGENTS’ FORMS. 

F. 91. Station Agents’ Bad Order Report. — Is used by Station Agents in 
rendering report to Freight Claim Agents of shipments received in bad 
order. It is recommended that the color of this paper be white 

F, 92. Over-Report. — Is used by Station Agents in reporting shipments 
received at their Station for which they have no billing or when the ship- 
ments are in excess of the shipments for which they have billing It is 
recommended that the color of this report be light pink 

F. 93. Adjustment of Over-Report. — Is a Station Agents’ report of ad- 
justment or disposition of freight originally reported on over-report, 
form F 92, and is filed by the Freight Claim Agent with the over-report 
originally received. 

F. 94. Over-Tag. — Is a tag or paster issued by Agents and attached to 
freight which is over at their station or for which they have no billing. 

F. 96. Short-Report. — Is a Station Agents’ Report of Freight which they 
are short It is also recommended that the color be blue. 

F 96. Adj ustment of Short-Report. — Is a Station Agents’ Adjustment of 
freight short-report, Form F 95, reporting to the Freight Claim Agent 
disposition made or adjustment of freight orgmally reported as short, 
and IS filed by the Freight Claim Agent with the short-report originally 
received 

F. 97. Refused and Unclaimed Freight. — Is a Station Agents’ Report to 
the Freight Claim Agent of freight received, and is refused or unclaimed 
at local Stations “We recommend that the color be manila 

F. 98. Unclaimed Freight-Tag or Paster. — Is a tag issued by Agent and 
attached to shipments received at local Stations, as reported on Form 
F 97, remaining unclaimed 

F. 99. Refused Freight-Tag or Paster. — Is a tag issued by the Agent 
and attached to shipments refused at local stations, as reported on form 
F 97 

F. 100. Refused and Unclaimed Freight Tracer. — Is a notice issued by 
Freight Claim Agent to consignors and forwarding Agents, notifying them 
of property on hand at local stations refused or unclaimed 

F. 101. Report of Freight Over, Refused and Unclaimed. — Is a monthly 
Station Agent’s report of freight remaining on hand first day of month 
over, refused or unclaimed Report, when issued, will be sent to Freight 
Claim Agent 

F. 102. Claim Presentation Blank. — Is used by Station Agents in 
transferring claims received from claimants to Freight Claim Agent. 

GENERAL OFFICE FORMS. 

F. 103. Claim Back for Claim Papers. — Plain tag board. 

F. 104. Claim Envelope. — Used by Freight Claim Agent for filing ad- 
justed claim papers and correspondence pertaining to claims 

F. 106. Freight Investigator’s Ticket. — ^Will be used by Freight Claim 
Investigators in Freight Claim Agent’s Office, when freight claim enve- 
lopes are taken out of the files. 
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F. 106. Freight Claim Agent’s Acknowledgments to Railroads. — Is used 
for acknowledgement of claims received by Freight Claim Agent from 
Railroad Companies 

F. 107. Freight Claim Agent’s Notice to Claimants. — Is a notice ac- 
knowledging receipt of claims 

F. 108. General Claim Letter. — Is used by Claim Agent in mvestigating 
claims, and is printed to decrease the amount of letter writing 

F. 109. Investigator’s Letter. — Is used by Investigators in Freight Claim 
Department m requesting mformation from Accounting Department 
F. 110. Claim Interline Settlement Accoimt. — Is used by Claim Investi- 
gators in requesting from the Auditor, detailed information as to how 
various way-bills pertaining to claims are settled in interline freight ac- 
coimt 

F. 111. Rate Inquiry. — Is a Claim Investigator’s query as to divisions of 
rate in effect at the time shipment, for which claim is presented, moved 
F. 112. Claim Query Blank, Over, Short and Damaged. — I sprinted on 
one sheet and used by Claim Investigators in tracing adjustments and 
over, short, and damaged reports. 

F. 113, Freight Claim Agent’s 0. S. and D. Tracer. — Is used by Freight 
Claim Agent in obtammg information m reference to Station Agents 
Over, Short and Damage Reports 

F. 114. Claim Tracer Letter. — Is used by Freight Claim Agent m trac- 
ing return of claim papers m the hands of Connecting Lines 

F. 115. Authority for Recharge, Loss and Damage. — Is authority to 
foreign lines to charge a profwrtion or full amount of loss and damage 
claims It IS issued by the Freight Claim Agent to Connecting Lines. 

F. 116. Authority for Recharge, Overcharge. — Is authority issued by 
Freight Claim Agent to Connectmg Lines to charge his Company with a 
proportion of the various overcharge claims 
F. 117. Duplicate Receipt. — Is receipt to be signed by the claimant to 
whom voucher or draft is paid or any kind of a claim It is necessary to 
be taken and forwarded to Connecting Lines to show evident of payment 
of claims. 

F. 118. Draft andVoucher Memorandum. — Is a memorandum to be at- 
tached to claim papers as authority to issue draft or voucher for the pay- 
ment of claims It is issued by Claim Investigator and forwarded to 
party authorized to draw draft or make voucher 

F. 119. Statement of Claim Authorizations. — Is a statement rendered 
by the Freight Claim Agent or authorized debits against foreign lines for 
settlements of freight claims, total of statement to be covered by draft. 

F. 120. Claim Authorizations to Foreign Lines. — Is a statement com- 
piled by Freight Claim Agent showing amount of outstanding authorities 
issued. This report is necessary where the Auditor of Disbursements 
makes the distribution of claims Where the Auditor Freight Traffic 
takes charge of the claims, the rendering of this report is imnecessary 
F. 121. Record of Over, Short, and Damaged Reports. — Is kept in the 
Office of Freight Claim Agent, to keep account of the Station Agent’s 
0. S. and D. (Over, Short, and Damaged), reports as well as keep a record 
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of the Freight Claim Agent’s numbers. Files and various claim numbers 
are checked against this record It should be a loose leaf record bound 
at the close of each month, using a separate sheet for each Agent that 
presents an O S and D Report 

F. 122. Relief Claim Register. — U sed in the Office of the Auditor Freight 
Accounts to record in numerical order Station Agent’s relief claims filed 
by Local Agents. Posting to be made from this book to form F. 123, 
Claim Ledger. 

F. 123. Relief Claim Ledger — Is kept in the Office of the Auditor Freight 
Accounts and is used to assemble claims credited to the various stations 
under the caption of that station The entries are posted from the 
numerical claim ledger, form F 124. 

F. 124. Claim Register. — Is used in the office of the Freight Claim Agent 
for registering numencally and keeping an account of and the number 
of all claims presented. Posting from this book is made to the Claim 
Ledger, form F 124. 

F. 125. Claim Ledger. — Is kept in the office of the Freight Claim Agent, 
a separate account being opened for each claimant. As claims are 
vouchered, they are posted to this account and examination of any man’s 
account at one time shows exact standing of all claims presented by him 
against the Railroad Company. This too, represents what might be con- 
sidered an outstanding liability with such variations as may be made in 
the adjustment or settlement of claims. 

F. 126, Claim Index — No Proof. — ^This book is known as a double index 
book and is kept in the office of the Freight Claim Agent and used for 
indexing the Claim Ledger, and facilitating the handling and tracing of 
claims, letters, and giving of advice pertaining to claims. 

F, 127. Statement of Claims Handled. — Is used by the Freight Claim 
Agent to show the number of claims handled throughout the month. No 
blank is recommended for this form imtil it is ascertained just what in- 
formation is desired 

F. 128. Bond of Indemnity. — Is a bond of indemnity issued by claimants 
in the absence of the original expense bill or original bill of lading, executed 
by the claimant for the protection of the Railroad Company for duphcate 
payment of same claim. 

F. 129. Rush Tag. — Is a tag used in the General Offices attached to claim 
papers, vouchers, etc , to insure handling promptly of papers. It is 
recommended in issuing instructions for the handling of this tag that it 
shall only be placed on papers that it is necessary to handle with dispatch. 

F. 130, Express Envelopes. — Used for the transportation and forward 
mg of claims from one Company to another 

F. 131. Reconsignment Envelope. — Is used for filing of papers pertain- 
ing to the reconsignment of shipments of various commodities. 

F. 132. Report from Traveling Auditor to Comptroller. — Giving result of 
his check or transfer of Stations, 

F. 133. General Office Record of Unreported Way-bills. — Is a form used 
in General Office for record of both local and interhne way-bills unreported 
by Agents and Connecting Lines in the month xn which they are dated. 
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F 134. Freight-Claim Department Record. — Covering all freight recon- 
signed, also freight refused by consignees. 

F 136. Station Agents* Seal Record Book. — Is a daily report showing 
disposition of all seals applied and removed from cars at the Station. 

F. 136. Agents* Daily Report to Freight Claim Agent. — Showing seals 
applied and removed from cars at their Stations. This to be m book 
form, the first sheet to be perforated and sent to the Freight Claim Agent 
and the carbon retained in book for Agent’s Record 

F. 137. Junction Agents* Daily Seal Report to Freight Claim Agent. — 
This also to be in book form with first sheet perforated and sent to Freight 
Claim Agent, the carbon to be retained for Agent’s record. On this re- 
port, Agent will show the seal record of all card dehvered to or received 
from connecting lines. 

F. 138. Comptroller*s Monthly Debit Advice of Paid Freight Claims. — 
Under special agreement, this form is to be used by railroads in report- 
ing to each other all loss and damage claims not exceedmg SIO 00, which 
may have been paid by either Company without mvestigation by the 
other where all loss and damage claims not exceeding 810 00 are handled 
entirely by the line against which claim is filed 

F. 139. Station Agents* Record of Advance Charges Paid Connecting 
Lines. — Used by Station Agents m recording advances paid connecting 
lines and billed out. 

F. 140. Station Agents’ Record of Prepayments. — Form same as above 
with the exception of changes in heading and caption of columns. 

CONDUCTORS* REPORTS AND ACCOUNTS. 

P. 1. Conductors’ Addressed Envelope. — To enclose reports and collec- 
tions to Auditor Passenger Traffic, by Conductors. 

P. 2. Passenger Conductors* Ticket Trip Report. — Used by Passenger 
Train Conductors to report cash-fare collections, passes honored and 
tickets honored but not collected and number of passengers carried 

P 3 . Freight Conductors * Ticket Trip Report. — U sed by Freight Conduc- 
tors to report cash-fare collections, passes and stock contracts honored and 
number of passengers carried. 

P, 4. Conductors* Reports of Passengers Crossing Bridges. — Used by 
Passenger Conductors to report number of passengers crossing Toll Bridges . 

P 6. Conductors’ Remittance Slip. — Used by Conductors to remit eash 
collectiorus to bank 

P 6. Conductors* Balance Sheet. — Used by Conductors to show debits 
and credits of cash collected by train number and date 

P 7. Baggage Held for Train Fare. — Used by Conductors to attach to a 
passenger’s baggage who is found on train without proper transportation. 

P. 8. Correction Sheet on Conductors* Reports. — Used by Auditor to 
advise Conductors of errors in rates and extensions. 

P. 9. Record of Conductors* Cash Collections and Remittances. — Used 
by Auditor to show daily collections and remittances by Conductors 

P. 10. Conductors* Ledger. — Used by Auditor to recapitulate month’s 
total of collections and remittances by Conductors and show the balance 
due Company or Conductor 
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DINIKG-CAR COiroUCTORS’ REPORTS. 

P 11. Dining and Buffet-Car Conductors^ Report. — Used by Dming-Car 
Conductors to report meal-checks and amount of each for the round trip 

P. 12. Eating-House Report of Collections. — Used by Managers of Eat- 
ing-Houses to report collections for cigars, tobacco, lodgings and meals. 

P. 13. — Statement of Eannngs and Expenses of Dining-Cars and Halls. — 
Used by Auditor to show earnings of Dining-Cars by cars and Eating- 
Houses After earnings are shown, the statement is forwarded to the 
Superintendent of Dining-Cars to enter Expenses per car opposite Earn- 
ings. Copies are furnished the Operating and Traffic Departments. 

AGENTS’ LOCAL TICKET REPORTS. 

P. 14. Weekly Report of Ticket Sales. — Used by Ticket Agents to report 
totals of different classes of ticket sales for estimating earnings. 

P. 14a. Used by Agents at distant stations in wiring ticket sales and 
freight collections, to be verified by forwarding Form P. 14 

P 16. Monthly Report of Local Ticket Sales. — Used by Ticket Agents at 
large Stations to report different forms, numbers, rate, and amount of 
local ticket sales. 

P. 15a. Used by Ticket Agents at small stations to report different 
forms, numbers, rate, and amount of local ticket sales. 

AGENTS’ COUPON REPORTS. 

P. 16. Weekly Coupon Ticket Report. — Used by all Coupon Ticket 
Stations for reporting destination, form, rate and route of all coupon 
tickets sold, so that interline divisions may be made m advance of receipt 
of monthly report, and differences in rates can be settled before the close 
of the month’s business. 

F. 17. Monthly Coupon Ticket Report. — Used by Ticket Agents at large 
Stations to report different forms, numbers, routes, rates, and amount of 
coupon ticket sales 

P. 17a. Used by Ticket Agents at small stations to report different 
forms, numbers, routes, rates, and amoimt of coupon ticket sales 

AGENTS’ EXCESS BAGGAGE REPORTS. 

P. 18. Agents’ Monthly Report of Excess Baggage and Storage Collec- 
tions. — Used by Agents to report collections on excess baggage This 
form provides for total of excess collections on line, also on baggage 
destined to points on foreign lines, details of foreign collections being 
shown on Form P 21 

P. 19. Monthly Report of Foreign Excess Baggage Collections. — Used by 
Agents to report collections on excess baggage originating on our Line 
destined to points on foreign lines, total of this report being carried for- 
ward to recapitulation on Form P 18 

P. 20. Agents’ Report of Baggage Held for Fare. — Used by Agents in 
reporting to Auditor, fares from passengers (form P. 7 being attached to 
baggage) account of passengers having boarded tram without proper 
transportation. 
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INTERCHANGEABLE MILEAGE. 

P. 21. Daily Report Mileage Tickets. — Used by Ticket Agents to reporl^ 
sale of mileage tickets daily so that mileage bureau can be notified prompt" 
ly. But each Road is in a different Association, and form above will not 
apply to all. 

P. 22, Statement of Interchangeable Mileage. — Used by the Auditor to 
report collections of interchangeable mileage of Foreign Lines issue, in 
order that the amount may be included in their interline ticket report, 

P. 23. Statement of Interchangeable Mileage Refund Drafts Honored. — 
Used by Auditor to recapitulate totals of daily refunds made by Mileage 
Bureau on Interchangeable Mileage Credentials and showing proportions 
to be deducted from foreign fines. 

MISCELLANEOUS REPORTS. 

P. 24. Claim Letter for Credits. — Used by all Agents in claiming fox 
credit on tickets delivered without value and reported at cash value; also 
amounts of cash delivered in connection with a ticket issued in exhcange 
for a prepaid order, calling for ticket and cash, the cash not to exceed 
$50 00 

P. 26. Correction on Agents’ Reports. — Used by Auditor showing details 
of corrections on Agents' Reports, Local, Coupon and Baggage 

P. 26. Statement of Miscellaneous Collections. — Used by Agents to report 
to Auditor, amounts collected on Vending, Weighing, Name-Plate Ma- 
chines and Accident Insurance Tickets. 

TICKET REPORTS TO FOREIGN LINES. 

P. 27, Interline Apportionment Sheets. — Used by Auditor to show dis- 
tnbution of revenue due different foreign roads. The Agents' Reports, 
Forms P. 16 and P 17, are pasted to apportionment sheet to save trans- 
cribing, the ruling on forms P. 16 and P. 17 conforming with ruling on 
Form P. 27- * 

P. 28. Recapitulation of Interline Apportionment. — Used by Auditor 
to recapitulate the amoimts off of apportionment sheet, Form P. 27 by 
each foreign road to ascertain total amoimt due each foreign road. 

P. 29, Interline Ticket Report. — Used by Auditor m making report to 
foreign lines of details on Coupon Tickets issued reading to points on or 
via foreign lines. Separate heading for each road. 

P. 30. Interline Report of Excess Baggage. — U sed by Auditor in making 
reports to foreign fines of details on excess baggage collections on baggage 
routed to points on or via foreign fines Separate heading for each road 

P. 31. Interline Report of Exchange Tickets. — Used by Auditor in mak- 
ign Revenue Report on tickets issued in exchange for tickets of foreign line, 
issue report of revenue not being made until revenue is received from 
foreign lines on their exchange order Separate heading for each road. 

P. 32. Statement of Corrections on Coupon Interline Tickets. — Used by 
Auditor in making report to foreign lines of corrections in revenue pro- 
portions of tickets that have been reported at erroneous proportions. 
Separate heading for each road. 
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P. 33. Claim Sheet for Errors in Foreign Line Proportions. — Used by 
Auditor in making details of claims against foreign lines for errors in 
rates and proportions Separate heading for each road 

P. 34 Tracer for Unreported Tickets. — Used by Auditor to trace on for- 
eign lines for tickets issued by other companies, reading to points on or via 
system lines and not reported. Separate heading for each road. 

STOCK RECORDS OF TICKETS, ETC. 

P. 36. Stock Record of Local Card Tickets. — Used by Auditor to keep 
record of Local Card Tickets furnished Agents, information being taken 
from invoices sent out by Genl Passenger Agent. 

P. 36. Inventory of Local Tickets. — Used by Traveling Auditors for 
transfers of Agents and checked against debit stock record, Credits being 
checked monthly on monthly Local Ticket Report, saving necessity of a 
Local Credit Stock Record. 

P. 37. Stock Record Coupon Tickets. — Used by Auditor to keep record 
of all coupon tickets furnished Agents, information taken from invoice 
forwarded by Genl Passenger Agent. 

P. 38. Annual Inventory of Coupon Tickets. — Used by Ticket Agents at 
end of year to show stock of coupon tickets on hand. This is checked 
against debits and credits in Auditor’s stock records for verification, and 
to see that all tickets furnished Agent are either on hand or accounted for. 

P. 39. Stock Record of Train Checks. — Used by Auditor to keep record 
of Exchange Checks and Casl' Fare Slips furnished Conductors, information 
IS taken from invoices as sent from Superintendent, credits being entered 
from numbers used, as shown on Conductor’s Report 

P. 40. Stock Record of Milk Tickets. — Used by Auditor to record debits 
and credits of form and numbers of Milk Tickets issued and accounted for 
by Agents. 

P. 41. Ticket Recall Notice. — On advice from General Passenger Agent 
that a certain form of ticket is taken off sale. Form is filled out by 
Auditor Ticket Accounts as to form and number and forwarded to Agent, 
who fills in the numbers of tickets, returning to Auditor with the notice 
by Express 

RECORDS IN AUDITOR’S OFFICE. 

P. 42. Agent’s Passenger Journal. — Used by Auditor to show amount 
due from Agent account of local, coupon, excess baggage and miscellaneous 
Passenger Collections This form, when completely filled out, is for- 
warded to the department handling Station Agents’ Accounts to check 
against Agents’ Balance Sheet. The Station Agents’ Department see 
that remittances are received to cover amounts shown on journal. 

P. 43. Record of Bills Credited to Suspense Accoimt. — Used by Auditor 
to keep record of bills covering other companies’ proportions of fares re- 
funded by System Lines and amounts received from Government trans- 
portation. These bills are credited to Auditor Passenger Traffic Suspense 
Account and totals subsequently credited to Passenger Earnings. 
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P. 44. Record of Vouchers Charged to Suspense Account. — Used by 
Auditor to keep record of vouchers covering refunds of fares paid for 
tickets etc. These vouchers are charged to Auditor Passenger Traffic 
Suspense Account and totals subsequently charged to Passenger Earnings, 

AGENTS’ TICKET RECORDS. 

P 45. Station Agents’ Record of all Ticket Sales. — Used by all Ticket 
Agents to keep record of Card Ticket Sales. 

P. 46. Used by all Ticket Agents to keep record of amount of Simples, 
Book and Coupon Ticket sales, also Excess Baggage Collections, totals 
to be carried forward on Form P. 45, Can be used by all hnes with slight 
changes in printing 

BRIDGE STATEMENT. 

P. 47. Statement of Passengers Carried Over Different Railroad Bridges. — 

Used by Auditor to Report number of passengers, rate and amount due 
Bridge Companies, information taken from Form P 10, turned in by Con- 
ductors, voucher being made and charged to Accrued Rentals. 

MISCELLANEOUS. 

P. 48. Statement of Business Originating in Outside Agencies’ Territory 
Reading to Points on and via Home Line. — Used by Auditor in showing 
the business originating in and supposed to have been secured by outside 
agencies; mformation used by Genl Passenger Agent against expenses at 
different agencies 

P. 49. Statement of Interline Tickets Reading via Chicago Gateway. — 
Used by Auditor to report to Passenger Traffic Department business 
reading via different Eastern Lines through Chicago Gateway. A 
hektograph copy is made for each line shown on the form, the General 
Passenger Agent sending a copy to the different lines in exchange for 
similar information the lines furnish him. 

P. 50. Record of Reports From Foreign Lines . — U sed by Auditor to keep 
record of name of road and amoimt of revenue on each road’s report. 
This record is kept to see that all reports are received and to get the total 
credit to Passenger Earnings, amounts being shown on monthly entry for- 
warded to Comptroller for charge on Passenger Traffic Ledger against the 
different Companies 

P. 51. Statement of Revenue to and From Foreign Lines. — Used by Audi- 
tor to notify Passenger Traffic Department of the revenue interchanged 
between this Company and foreign lines 

P.52. Train Earmngs W orkir^ Sheet. — U sed by Auditor for working up 
details of Passenger Train Earnings 

P. 62a. Used to condense daily passenger train estimates to arrive at 
monthly total 

P. 63. Statement of Monthly Train Earnings. — Used by Auditor to show 
total estimated Passenger Train Earnings by tram numbers and Divi- 
sions each month. Copy is furnished to Traffic and Operatmg Officials 
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P. 64. Condensing Sheets of Conductors’ Cash-Fare Collections. — Used 
by Auditor to distribute cash-fare collections between points covered by 
each collector, for statistical purposes. Stations to be printed according 
to roads and Divisions on which sheet is to be used 

P. 65. Distribution of Revenue by Accounting Divisions. — U sed by Audi- 
tor in distributing revenue of ticket sales over the different Accounting 
Divisions. 

P. 66. Statement of Passengers, Miles and Revenue by Accounting Divi- 
sions. — Used by Auditor to show total passengers, miles, revenue, average 
rate per passenger, rate per passenger per mile, earnings per train-mile, 
average haul per passenger, by Accounting Operating Divisions, Dis- 
tricts and total. A space is provided for comparison with total previous 
year. Copy furnished Executive, Operating and Traffic Officials 
?. 67. Comparative Statement of Earnings by Stations. — Used by Auditor 
to show statement of earnings by Stations, separated into Local, Coupon, 
Foreign, Conductors’ Cash Collections, Excess Baggage, Milk and Mis- 
cellaneous Collections and total, comparison with totals of last year being 
shown by Stations. Sheets are printed by Operating Divisions and each 
Supenntendent is furnished with statement of his Division; also Traffic 
and Operating Officials with complete setj 
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ECONOMIC OPERATION. 

CHAPTER I 

GENERAL. 

The economic operation of railways is so large and compli- 
cated a subject, and the conditions vary so greatly at different 
times and places, that it is difficult to lay down strict laws for 
guidance under special conditions. On the contrary, the special 
conditions must be carefully studied in each case and thoroughly 
analyzed before the best method of deahng with the problems 
can be determined. Examples showing the mode of analysis 
used in the solution of other special problems are useful as sug- 
gesting methods of dealing with similar problems. 

The first thing necessary is to obtain a proper sense of the 
relative importance of the different items making up the Operat- 
ing Expenses. On one of the eastern railway systems in 1902, 
the following relation existed between the different groups of 
operating expenses. 


Maintenance op Way and Structures. % % % 

Track Maintenance 1.9 

Applying Track Material 0.9 

Roadway Policing 2.0 

General Cleaning 03 

Total Section Labor 5.1 

Ballast 0.4 

Rails 15 

Ties 1.6 

Track Appliances 0.5 

Roadway Tools 0.2 

Total Section Materials. . 4.2 

Other Roadway Maintenance 0 8 

Bridges and Culverts . 1.6 

Buildings and Grounds 1.5 

Docks and Wharves 0 1 

Interlocking Plants and Signals 2.0 
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Fences, Road Crossings and Signs. . 0.2 

Telegraph and Telephone Lines . 0 2 

Total Structures 6 4 

Engineering and Superintendence 0 8 

Electric Traction Lines . 

Stationery and Printing . 0.1 

Incidentals 0 1 

Total Miscellaneous 1.0 

Total Maintenance of Way and Structures 16 7 

Maintenance of Equipment. % % % 

Locomotives — Repairs of ... . . .107 

Passenger Cars — Repairs of . . . . . . 16 

Freight Cars — Repairs of . . . 6 9 

Work Cars — Repairs of . . . .01 

Floating Equipment — Repairs of , , , 0.0 

Total Repairs . 19.3 

Superintendence . 0.8 

Tools and Machinery — Repairs of . 0.8 

Shops — Heating and Lighting . . . 0.1 

Watchmen 

Stationery and Printing. . ... 

Incidentals . 0.1 

Total Miscellaneous .... . ... 1 . 8 

Total Maintenance of Equipment 21.1 

Conducting Transportation. % % % 

Station Service — Passenger 0 3 

Station Service — Freight. . . . .43 

Station Service — Combined- ... . 17 

Station Supplies . 0.5 

Stock Yards and Elevators. . ... 

Total Station Service . 6 8 

Yard Supervision . . 2 5 

Yardmen 3.6 

Yard Enginemen and Firemen. - . 2.2 

Yard Locomotives — ^Fuel for 1.3 

Total Yard Service 9 6 

Road Enginemen and Firemen — Passenger . 1.8 

Trainmen — Passenger 16 

Road Locomotives — Fuel for Passenger 1.5 

Passenger Cars — Care of 0.6 

Other Train Supplies — Passenger 0.3 

Total Train Service — Passenger 5.8 

Road Enginemen and Firemen — Freight 5.5 

Trainmen — ^Freight 7.6 

Road Locomotives — Fuel For Freight 7.8 
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Freight Cars — Lubrication . 0.5 

Other Train Supphes — Freight 0 1 

Total Tram Service — ^Freight 21.5 

Engine-housemen 2 1 

Fuel Stations — Operation of . . ... 04 

Locomotives — Water Supply for 0 7 

Locomotives — Stores for 0 3 

Locomotives — Other Supplies for 0 4 

Total Engine Service . . . 3.9 

Signalmen 0 3 

Highway Crossing Watchmen. . 0 3 

Policemen . . 0 5 

Total Miscellaneous Labor ... . 1.1 

Signal Supplies .. . 0.3 

Highway Crossing Supplies . 0 1 

Total Miscellaneous Materials . ^ . . . 0.4 

Wrecks — Cleanng . . 0.6 

Injuries to Persons 0.6 

Loss and Damage 17 

Total Casualties . 2.9 

Switching Service ... 

Car Service 

Hire of Equipment. . .0.2 

Rent of Tracks, Yards and Terminals 0.5 

Rent of Buildings and Grounds . . . . 0.6 

Total Debit and Credit Accounts... , . . 1.3 

Superintendence — Transportation. 1.6 

Telegraph and Telephone — Operation of ... . 2.3 

Floating Equipment — Operation of 0 6 

Elevation and Longshore Labor 0.1 

Dining Cars, Hotels and Restaurants. . . 

Motormen and Conductors 

Electnc-Traction Power-Plants — Operation of . 

Stationery and Printing . . ..0.3 

Incidentals . . . . . 0.1 

Total Miscellaneous. ... . . . 5.0 

Grand Total Conducting Transportation ...» 58.3 

Traffic % % % 

Superintendence — Passenger 

Foreign Agencies — Passenger ... 

Advertising — Passenger. .... . , 

Stationery and Printing — Passenger . . . 

Total Passenger Traffic . . 

Superintendence — Freight . 

Foreign Agencies — Freight 

Advertising — Freight . . 
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Stationery and Printing — ^Freight 

Total Freight Traffic 

Grand Total Traffic 3.4 

General Expenses 0 5 

Grand Total Operating Expenses, 100% 

Summary. % 

Maintenance of Way and Structures ... 16.7 

Maintenance of Equipment 21.1 

Conducting T ransportat ion 58.3 

Traffic 3.4 

General 0.5 


Total 100.0 



CHAPTER II. 


Maintenance op Way and Structures. 

In 1904 the Maintenance-of-Way-and-Structures expenses* on 
the 4,300 miles of road comprising one of the eastern railway 
systems were estimated as follows : 


Shimming, S 5,824.00 

Mam-track line and surface. . . . 987,218. 00 

Side-track line and surface, .... 99,564 . 00 

Gauging, 50,241.00 

(1) Total Track Mamtenance, 

Rail (labor), $150,582.00 

Frog and Switch repairs, 55,422 00 

Ties (labor), 263,935 00 

Ballast (labor), 111,384 00 

Re-spacmg, 82,755 00 

(2) Total Track Material Renewals (labor) . ... 

Snow and ioe, 69,382 . 00 

Patrolhng, 174, 950 . 00 

Watching, 127,903 00 

Ditching, 368,228 00 

Refuse materials, 15,624 00 

(3) Total Roadway Pohcing 

Mowing, 31,275 00 

Cleaning ballast, 28,142.00 

Cleaning nght of way, 85,382 00 

(4) Total General Cleaning, 

Grand Total Section Labor 


$1,142,847.00 .17% 


664,078.00 .10% 


756,087.00 .11% 


144,799.00.. 2% 
$2,707,811 00. .40% 


(5) Total Roadway Tools 

Rail Fastenings, 230,046 00 

Frogs and Switches, 145,725 00 

(6) Total Roadway Appliances 

(7) Total Ballast, 

(8) Total Rail, 

(9) Total Ties, . . . 

/Tunnels, $121,916 00 

Bank protection, 92,300 00 

Incidentals, 28,700 00 

(iro) Total Miscellaneous Roadway Maintenance, 

*For explanation of items included under each 
head, see Part III, Accoimts. 


64,461.00.. 1% 


375.771.00 . 5% 

207.241.00 . 3% 
556,327 00 . 8% 

651.228.00 . 9% 


242,916 00.. 4% 
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Grand Total Section Materials 

Structures, 

Watchmen, 

( 11 ) T otal Bridges and Culverts,. 

~^uildmgs, 

Furniture and fixtures, 

Incidental building expenses,.. . 

Machinery and fixtures, 

Scales and shop fixitures, 

Dnveways and Grounds, 

Miscellaneous, 


. ... $2, 197,944. 00.. 30% 

680,868.00 

35.594.00 

666, 462. 00.. 10% 

$120,409 00 

47.807.00 

193.866.00 

115.123.00 

48.504.00 

25.852.00 
99,533 00 


C12)T otal Buildings and Fixtures, 


Repairs, 48,752 . 00 

Dredging, 14,208 00 

(13) Total Docks and Wharves, 

Interlocking plants, 79, 439 . 00 

Automatic block signals, 23, 031.00 

Other signals, 22,040 00 


(14) Total Fixed Signals, 

Telegraphs. 65, 194 00 

Telephone, ... 7,555.00 

(15) Total Telegraph, 

Highway Grade Crossings, 48,028 00 

Other Crossings 10,071.00 

Fences, 41,757.00 

Miscellaneous, 4, 060 . 00 


(16) Total Fences, Road Crossings and Signs, . . 

(17) Total Trolley Poles and Wires, 


$651, 094.00. 10% 
62,960 00.. 1% 


124,510 00.. 7% 
72,749 00.. 1% 


103,916.00.. 1% 
9,967.00.. 


Grand Total Structures, 

Officers, 204,434.00 

Clerks, 97,408.00 

Miscellaneous, 31,109.00 

(18) Total Engineering and Superintendence,.. . 

(19) Total Stationery and Printing, 

(20) Total Insurance, 

(21) Total other Expenses, 


$1,681,658.00 24% 


332,951.00.. 5% 
9,344.00 . 
58.425.00.. 1% 
2,117.00.. 


Grand Total Miscellaneous $402,837.00. . 6% 

Grand Total M. of W. & S Expenses $6,900,250.00 100% 


Summary. 

Section labor, . . 
Section material. 

Structures, 

Miscellaneous,. . , 


40% 

30% 


70% 

24% 

6 % 


” 100 % 
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It win be evident, on a moment’s consideration, that the ex- 
penditure for maintenance of Way and Structures will depend 
very largely upon the degree of perfection of maintenance re- 
quired, and that it will be necessary for some Officer or Officers 
to determine what shall be done in this respect. 

The primary object of the maintenance of Way and Structures 
is to make possible the transportation, at a profit, of freight and 
passengers. 

The expenditure for maintenance of Way will be made 
principally for the following reasons, all tending toward a secur- 
ing of the primary result above mentioned: 

(1) To permit safe passage of trains at usual speeds. 

(2) To permit comfortable passage of trains at usual speeds. 

(3) To improve the appearance of the property. 

(4) To reduce the cost of future maintenance. 

r 

The expenditures for repairs to Structures will be made 
principally for the following reasons, all tending toward the 
securing of the primary result above mentioned : 

(1) To secure their safe use for the purposes for which they 
are intended. 

(2) To prevent deterioration. 

(3) To improve appearances. 

(4) To reduce future maintenance cost. 

Under like conditions of traffic and surroimdings it is of great 
importance that uniformity of maintenance shall exist, there- 
fore, maintenance may be divided into two distinct operations: 

(1) Determination of what work is required to be done. 

(2) The economical execution of the work which has been 
determined upon. 

In order to secure, as far as possible, uniformity under like 
conditions, it is necessary that the determination of the work to 
be done shall be made, as far as possible, by one man, in order 
that the differences brought about by differences in ability and 
opinion may be avoided. On a large System it is, of course, 
impracticable for any one man to be in touch with all of the de- 
tails of maintenance. The following system, however, has been 
devised for the purpose of placing in the hands of one man, as 
far as possible, the control of the determination of the work to 
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be done belonging to any one class of maintenance, and, at the 
same time, to make use of the intimate knowledge of the details 
of the situation which should be in the possession of the minor 
Officials. 

MAINTENANCE OF STRUCTURES. 

On or before November 1, of each year, recommendations, 
for structure repair work for the ensuing calendar year, shall 
be submitted to the Engineer Maintenance of Wav on form 
M. W. 33. 

Data shown on this form must be based on a careful inspection 
of every structure on the property, made personally by the Divi- 
sion Engineer in Company with his Master Carpenter. 

The various items of Repair Work shall be listed separately 
on this form under the following headings, in conformity with 
the classification of disbursement accounts: 

(a) Other Roadway Maintenance, 

To conform to Account No. 310. 

(b) Bridges and Culverts, 

To conform to Account No. 311. 

{c) Ties, 

Including only the cost of ties for bridges, trestles, coal 
wharves, turn-tables, and other structures as per Account No. 307. 
{d) Non-Grade Highway Crossings. 

To conform to secondary Account (&), Fences, Road- 
Crossings and Signs, Account 315. 

{e) Buildings, 

To conform to Account No. 312 a — Buildings — Specific 
Authorities. 

(/) Docks and Wharves. 

To conform to Account No. 313. 

The various columns headed “ Labor and Material ” will be 
used to subdivide the estimated cost as follows: 

For Bridge Repairs, the columns shall be headed as follows: 

(1) Iron- Work. 

(2) Pile Trestle. 

(3) Frame Trestle. 

(4) Bridge Floor. 

(5) Painting. 

(6) Pipe Culverts. 
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(7) Masonry Work. 

(8) (9), (10), (11), and (12) Other Expenses. 

For Building Repairs, the columns shall be headed as follows: 

(1) Roofing. 

(2) Painting. 

(3) Platforms. 

(4) Furniture. 

(5) Scales. 

(6) Stock-pens. 

(7) Fuel- Station machinery. 

(8) Water-Station machinery. 

(9) Shop fixtures. 

10) Plumbing. 

(11) Driveways. 

(12) Other expenses. 

The last sheet of the Program shall contain a Summary and 
Total of the other sheets. 

Attention is called to the column headed “Class No. ” on the 
form used for the purpose of preparing these estimates, and to 
the explanation of this column shown at “ a ” in the instructions 
covering the use of the form. The purpose of this column is 
to indicate which of the reasons enumerated, is the cause of the 
recommendation that the work indicated shall be performed. 

As soon as these programs are received by the Engineer 
Maintenance of Way, an inspection of the property is 
begun by the Engineer B 8c B and his assistants, a special 
train being used for the purpose and stops made at all 
points where recommendation for work to be done has 
been made, and which involves a considerable expenditure, 
the object being to utilize the superior experience and ability 
of the Engineer B & B to determine whether or not, the recom- 
mendations made are for the purpose indicated in the column 
headed “ Class No. ”, and whether or not the work recommended 
should be carried out in the manner covered by the recommenda- 
tion. Notes in sufficient detail should be made, at the time of 
this inspection, so that reference to them in the future, will 
make it clear to what extent changes in amount of the expendi- 
ture can be brought about. 

After the completion of the inspection, a summary of division 
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programs, with the corrected Class No. items, is made out, this 
indicating the amount of expenditure recommended for each 
of the df fferent clauses above enumerated. If the total of the 
program is found to exceed the amount of the allowable expen- 
diture for structure repairs on the property, for the ensuing 
year, it then becomes necessary to eliminate the items which 
are least necessary. 

Attention is also called to the requirement on the form M. 
W. 33, that in case of the desire on the part of the Division 
Officers to substitute a different design of structure, or a different 
class of material for the existing structure, or material so as to 
reduce maintenance cost, that three entries shall be shown: 

(1) Show what repairs are necessary for the ensuing year, 
and the estimated cost. 

(2) Show what it is proposed to substitute for the existing 
structure, and the estimated cost 

(3) Show what the entire renewal of the structure, in exist- 
ing form, would cost. 

For example, let us suppose it is proposed to replace a six-bent 
pile trestle with a 4 x 4-ft. stone box culvert, the data required 
to be submitted would show as follows: 

(1) Repairs necessary for ensuing year — renewing 4 ties, 


1 cap and 3 piles $45 00 

(2) Estimated cost of 4 x 4-ft. stone box $2,000.00 

(3) Estimated cost to renew, in wood $800.00 


Six per cent interest on the cost of the proposed stone box cul- 
vert for one year would be $120.00; consequently, there will be 
a saving of $120.00 minus $45.00, or $75.00, to make the neces- 
sary repairs and carry the structure for another year, and if it 
is necessary to reduce the total expenditure called for by the 
program, this offers an excellent opportunity to make a reduc- 
tion of $2,000.00 minus $45 00, or $1,955.00. 

After the elimination of such items, next come the items call- 
ing for expenditure as a matter of appearance If the elimination 
of these items still leaves the program too large, there is still the 
possibility of reduction by eliminating the work desirable to 
prevent deterioration of the property, such as the painting of 
wooden buildings, etc. This, however, should be a last, desper- 
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Form M W. 13a — Maintenance of Way and Structure Estimate Sheet (second six months). 
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ate resort, and it is, of course, impossible to eliminate the work 
affecting safety. 

After the program has finally been decided upon, it is re- 
written on Form M W. 16, Monthly Report of Authorized Work 
(using a separate sheet for each Disbursement Account to which 
any of the authorities are chargeable), and is forwarded in the 
usual way to the Division Engineer as his Authority for his year’s 
work. Any further formal authorities received by the Division 
Engineer should be listed on the proper sheets as received, so that 
they will at all times represent the total of authorities received 
to date. 

Where a piece of work authorized is to be charged partly to an 
* Addition and Improvement” Account and partly to a Mainten- 
ance of Way Account, the authority will state the amount to be 
charged to Additions and Improvements” and this will first be 
charged out, after which all additional expense will be charged 
to the proper Maintenance of Way Accotint. 

Such items of work will be listed twice — once under each 
account, and only charges to that account shown on that sheet. 

When the Division Engineer is ready to transmit authority 
to his Supervisor for the execution of any of these items of work, 
he is to do so on Form M. W. 6 — Structure Report — filling in 
the line ‘*The following work was done. . with the description 
of the work to be done, also filling in the amotmt of the authority. 
These sheets are to be numbered consecutively, and, upon com- 
pletion of the work, they are returned to the Division Engineer 
with the data as to labor and material expended shown thereon, 
making easy the comparison between the authorized and the 
actual expenditure. 

Where any job of work is done without the authority of the 
Division Engineer, the one authorizing the work should be shown 
on the report, and a separate report for each separate piece of 
work should be made. Thus, the Division Engineer, by peri- 
odically going over the reports received, can readily keep in 
touch with what is being done, and can check the carrying 
out of large amounts of work not regularly authorized. 

Monthly Report. 

Form M. W. 16 is printed on transparent paper, and as soon 
as the month’s business has been closed, that is, after all the au- 
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filled xn by the Division Engineer, 
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thorities given up to the end of the month have been entered on the 
record, and the charges against each piece of work for that month 
also entered, a blue-print of each sheet shall be taken and for- 
warded to the Engineer Maintenance of Way, so as to reach him 
not later than the morning of the 20th of each month. 

After this blue-print has been taken, the mformation called 
for m the columns grouped imder the heading ‘‘ Condition at the 

end of. 190....” shall be entered on same 

by means of soda or Chinese white. The following is an explana- 
tion of these columns: 

Expended to Date. — ^This represents the total actually ex- 
pended to the end of the month for which the report is made. 

Work Actually Done — ^Percentage. — ^This is intended to show 
what percentage of the work on each authority has actually been 
done to date, and will have to be entered by the Division Engineer, 
either from personal knowledge of the work or after personal 
consultation with the Road-masters, Supervisor Bridges and 
Buildings, or heads'of other departments who may be in charge 
of the prosecution of the work. 

Work Actually Done — ^Equivalent Dollars. — The figures for 
this column are to be obtained by multiplying the total amoimt 
of each authority by the percentages shown in the preceding col- 
umn, and represent the amounts which should have been ex- 
pended to secure the per cent, of completion of work shown. 

After these figures have been compiled for each authority, 
totals shall be made as follows: 

A. Amounts Authorized. — ^This is the total of the amounts 
authorized for the various items of work on which expendi- 
tures have been incurred. 

B. Expended to Date. — ^This total merely represents the sum 
the amounts expended to date on each piece of work. 

C. Work Actually Done — Equivalent Dollars — ^The total of 
this column merely represents the sum of the amounts obtained 
for each piece of work, as previously explained. 

Percentages. — From these three totals, the following percent- 
ages shall be computed : 

D. Percentage of Authority Expended. — ^This being obtained by 
dividing item B by item A. 
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E. Percentage of Work Done. — ^This being obtained by divid- 
ing item C by item A. 

Example. 


Item. 

Amounts 

Authorized. 

Expended 
to Date 

Work Actually Done 

Per cent. Equivalent Dollars. 

Br. 5 

$600 

$300 

30 

S180 

Br. 7 

1000 

400 

40 

400 

Br. 8 

1000 

.... 

00 

.... 

Br. 9 

1400 

1100 

100 

1400 

Total 

$4000 

$1800 


$1980 


1800 

4000 


equals 45 per cent, of authortty expended. 


1980 

4000 


equals 47 per cent, of work authorized has been carried out. 


45 

— equals 96 per cent., equals cost of work done as compared with au* 
thority. 

0 96X14000 equals $3940, equals probable cost to execute program. 


Structure Repairs. — ^Economical Execution. — The preceding 
outlines the method of determining what structure repairs are 
to be made. 

The greatest economies in the maintenance of structures 
(beyond those obtained by the exercise of the utmost care in the 
determination of what work to do) will be obtained by: 

A. Purchase of suitable materials for the purpose in mind. 
Properly drawn specifications are needful to this end, and, as 
an example, specifications for Maintenance-of-Way Lumber are 
shown. 

B. A proper system of handling, caring for, and repairing 
materials, such as that covered by the Storehouse Instructions 
which follow, 

C. A proper arrangement of skilled and unskilled forces, an 
example of which is given. 


A — SPECIFICATIONS FOR MAINTENANCE-OF-WAY LUMBER 
GENERAL. 

ALL LUMBER. 

All lumber must be cut from green or living timber of good quality, 
and unless otherv-use specified must be free from splits, shakes, loose or 
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decayed knots or defects which impair the strength or durability for the 
purpose intended, it shall be well manufactured to the size ordered. 

LONG LEAF YELLOW PINE. 

Must be Long-Leaf Virgin Pine, no Short- Leaf Yellow Pine, Bull Pine 
or Loblolly will be accepted under this specification. 

OAR. 

Must be White Oak, Post Oak, Burr Oak or Chestnut Oak; no other 
kind will be accepted except as specified. 

CYPRESS. 

Must be Red C 3 ^ress of good quality, free of shakes and pecks. 

POPLAR. 

Yellow Poplar only will be accepted. 

MAPLE. 

Must be Hard Maple. 

Special Specifications. 

(1) LONG-LEAF YELLOW PINE (L. L. Y. PINE). 

To be free from round or through shakes, wane, large or unsound knots 
and decay in the form of red streaks. 

a. Grade “ a On square size timber over 8x8 ins , stringers, caps 
and posts the sap on each comer shall not exceed one-sixth the width of 
face; square size timber less than 8x8 ins to be of all heart. 

b. Grade “ b Planks, joists which show one heart face and not less 
than two-thirds heart on opposite side. 

c Grade “ c Planks for platforms and special purposes shall be of 
all heart. 

(2) YELLOW PINE (SHORT-LEAF). 

Shall be graded and classified according to standard rules of the South- 
ern Lumber Manufacturers’ Association. 

DIMENSION LUMBER. Grade No. 1 and No. 2. 

Sizes: 2x 4SlSlEtolfx 3f 
2x eSlSlEtolfx 
2x 8SlSlEtolfx 7i 
2 X 10 S 1 S 1 E to If X 9J 
2x 12 S 1 S 1 E to If X Hi 

Dimension S 4 S inch less than standard size SIS and 1 E. 

HEAVY JOISTS. 

2 X 14; 2J and 3 x 10, 12, and 14; SIS and 1 E, J inch off side and 
§ inch off edge. 

a. Grade a,” No. 1 Common Dimension* Will admit sound knots, 
seasoning checks, firm red heart, heart shakes that do not go through, 
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wane f of an inch deep on edge, i the width and J the length of the piece, 
pitch, sap stains, pitch pockets, splits in ends not exceeding in length 
the width of the piece 

b Grade “ b,” No. 2 Common Dimension: May have knots occu- 
pying not more than one-half of the cross section at any one point if 
located at the edge of the piece, will admit rotten streaks, shakes, wane, 
splits not to exceed one-quarter the length of the piece 

c. Grade “c” Rough Timbers 4x4 and larger Shall not be more 
than one-quarter inch scant at any point, with not less than 3 square 
edges, and will admit sound knots that do not occupy more than one- 
third the cross-section of the piece. 

Timbers 10x10 ins. in size may have a 2-inch wane on one comer, meas- 
ured on faces, or its equivalent on two or more comers, one-third the 
length of the piece. Larger sizes may have proportionately greater 
defects. 

(3) YELLOW PIITE FINISHING LUMBER. 

а. Grade “a,” First and Second Clear. 

б. Grade “ b,” Third Clear. 

c. Grade “ c Select. 

Sizes. 1 inch S 1 S or 2 S to 13-16, 1^ inch S 1 S or 2 S to 1 1-16, 1} 
inch S 1 S or 2 S to 1 5-16, 2 inch S 1 S or 2 S to IJ inches, 2 inch S 4 S 
J off each edge. 

(4) FLOORING. 

a. Grade “ a ” ] 

b. “ “ b y Edge Grain 

(7. “ c ” ) 


d. Grade “ a ’’ ) 

e. “ b ” > Flat. 

f. “ “c” ) 

g. Grade “ No. 1 ” ) ^ 

h. “ “ No. 2 ” [ -cence. 

Sizes: The standard of 1 x 3, 1x4 and 1x6 inches shall be 13-16 x 2J, 
SJ and 5J mches; IJ-mch Floormg shall be 1 3-32 inches thick. 


(6) CEILING. 

a. Grade “ a ” 

b. “ “ b ” 

c “ No. 1 and No. 2 Common. 

Sizes* I in. Ceiling, 5-16 in.; J in. Ceiling, 7-16 in.; f in* Ceiling, 9-16 
in.; i m. Ceiling, 11-16 m. The width same as flooring. 


(6) DROP SIDING. 

a. Grade “ a ” 

b, “ “ b ” 

e. “ No. 1 and No. 2 Common. 

Sizes: D. and M. J x 3^ and 5i-m. face, 5J over all. Worked shiplap, 
} X 5-in. face, 5§ over all. 



230 


ECONOMICS OF RAILWAY OPERATION. 


(7) BEVEL SIBINGc 
a Grade “ a ” 

b. ‘‘ “ b ” 

c. “ No 1 and No 2 Common. 

Sizes To be made from stock S 4 S to 13-16 x and resawed on a 
bevel. 

(8) PARTITIONS. 

a. Grade “ a ” 

b. “ b ” 

c. “ No 1 and No. 2 Common. 

Sizes, i X and 5J ins. 

(9) BOARDS, SHIPLAP AND BARN SIDING. 

a. Grade, No 1 Common 

b “ No 2 

Sizes* 1 in S 1 S or 2 S to 13-16 in. 

Width 8-in may be one-quarter mch scant; lO-in., f-m.; and 12-in. or 
wider, one-half mch scant. 

(10) FENCING. 

a Grade, No 1 Common. 

b. “ No. 2 

Sizes: 1 in S 1 S or 2 S to 13-16 in. 

Widths 3, 4 and 6 ms. 

(11) OAK. 

a. Grade “ a ” Must be fairly straight-grained, square-edged, of even 
thickness and width and of full size and length ordered; heart, if any, 
must be well boxed, sound knots which do not impair the strength and 
durability of the piece will be accepted - 

b. Grade “ b Must be of good common quality, free from decay. 

(12) WHITE PINE AND POPLAR. 

a Grade “ a first and seconds, box-boards, shall be 12, 14 and 16 
ft. long, 6 to 12 ms. wide 

b. Grade ‘ b ’'common boards, sheathing, any width, not less than 6 ms. 

(13) CYPRESS. 

a. Grade “a, ’’first and seconds, 8 ins. wide and over, clear up to 10 ins.; 
over 10 ins. in width may have 2 standard knots and 3 ins. of bright sap. 

b. Grade “ b,” clear, for water tanks, joist.s and staves, to be Louisiana 
tidewater cypress. 

(14) OREGON OR DOUGLAS FIR. 

Bridge stringers must be yellow fir; straight-grained heart timber, free 
from coarse knots, clear of sap, splits, wind-shakes, loose or decayed 
knots or other defects which would impair the strength or durability. 

(15) CALIFORNIA REDWOOD. 

To be of first quality — used for inside finish. 
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(16) MAPLE. 

a. Grade “a,” Clear. 

b. “ “ b,” First Common. 

c. “ “c,” Factory. 

Width. 2J ms and up. 

Length: 6 ft. to 16 feet. 

Thickness: 1 in., ms , 1§ ms., 2 ins., 2J ms , 3 ms , and 4 ins. 

Maple to be used for Flooring, to be tongued and grooved, bored 
and matched, to be inches wide unless otherwise specified. Ordi- 
narily specify: 1st Common Maple Floonng 

(17) RED CEDAR, ALL HEART CYPRESS, WHITE CEDAR SHINGLES. 

Must be extra clear, first quality, free from all imperfections, 16 ms. 
in length and not less than f in. thick at the butt, when piled with five 
butts together must equal 2 ms. in thickness. 

(18) RED CEDAR, WHITE CEDAR, OAK, LONG- LEAF YELLOW PINE 
FENCE POSTS. 

Red and White Cedar Posts to be either round or half-round, half- 
round posts must be cut from timber not less than 9 ins in diameter so 
that the thickness of the split post wull m no case be less than 4 ins ; 
round posts must not be less than 5 ms in diameter at the small end; 
all posts to be barked and cut off square at ends to a length of 8 feet 
unless otherwise ordered 

(19) PILING— SPECIFICATIONS. 

Piles shall be cut from growing trees free from wind- or heart-shakes, 
large or unsoimd knots, decay or other defects that impair the strength 
or durability Piles shall be reasonably straight, not deviating from 
the straight line more than 
2 ins. in 20 feet. 

5 ins. in 30 feet 
8 ins. in 40 feet. 

10 ins. in 50 feet. 

No short crooks will be allowed and pile to be tapering uniformly from 
butt to tip. 

Only butt cuts, cut above the ground swell of the tree, will be acceptable. 

a. Oak Piles. — White, Post or Burr Oak, bark peeled off and knots 
trimmed smoothly to the body of the tree; close, firm grain and with sap 
not over two inches m thickness. 

Least sizes: 12 ins m diameter, 6 ft. from the tips for piles less than 20 
ft. long. 

10 ins. in diameter, 6 ft from the tips for piles less than 30 ft long. 

9 ins. in diameter, 6 ft from the tips for piles 30 ft. to 39 ft long. 

8 ins in diameter, 6 ft, from the tips for piles 40 ft. and over. 

h. Cypress Piles — Red or black evramp cypress, close-grained, free 
from decay or large pecky timber, not less than 12 ins. in diameter of 
heart at small end for piles 30 ft. long and under; not less than 10 ins 
in diameter of heart at small end for piles over 30 ft. long. 
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c. Red Cedar Piles — To be not less than 14 ms, in diameter at the large 
end and 9 ms. at the small end up to 30 ft m length, when over 30 ft. 
they shall not be less than 8 ms m diameter at the small end, and 12 ms 
in diameter at the small end, and 12 ms. m diameter at the butt 

d Oregon or Douglas Fir . — Red or Yellow Fir showing not more than 
14 ms of sap at the small end Ends cut off square, -bark peeled oh, 
branches and knots trimmed off smoothly 

Sizes 10 ms. of heart m diameter at small end, 14 ms to 18 ms of heart 
m diameter at large end, piles under 40 ft long 

Sizes 8 ms. of heart m diameter at small end, 16 ms. to 22 ms. of heart 
in diameter at large end, piles over 40 ft. long. 


REQUISITIONS. 

The kind and quality of lumber to be used must be ordered m accord- 
ance with this schedule. On requisitions for lumber, give the kind wanted 
and use for which it is intended, as well as the specification number. 

Lumber received, not in accordance with these specifications and 
schedule, must be reported to the Purchasing Agent. 

All lumber furnished under these specifications shall, unless otherwise 
agreed upon, be subject to the inspection and measurement of the Com- 
pany’s Inspectors at destination. 

Schedule. 


USE. MATERIAL AND SPECIFICATION NUMBER. 


Bridges and Culverts 
Cross Ties 

Foundation Timber. 

Guard Rail 

Stringers 

Dumper Posts 

Cattle-Guards 

Ceiling * 

For buildings 

For temporary work . . 

Cribbing 

Dock Timbers 

Fence Boards 

Fence Posts 

Finishing Lumber: 
Frames, Cornices, etc 

Inside Casings 


. .L L Y. Pine, 1-a, Oregon Fir, 14; Oak 
11-a. 

.Oak, 11-b, Cypress, 13-a. 

. L. L. Y. Pine, 1-a, Oregon Fir, 14. 

It ii It tt tt It 

. “ “ “ Oak, 11-a. 

(( It tt tt tt 


. Y. Pine, 5-a and 5-b. 

5-c. 

.L. L. Y. Pine, 1-a, Oak, 11-b; Y. P. 2-a. 

“ “ 1-a, Oak, 11-a. 

. Y. Pine, 2-a; L L Y Pine, 1-c 
.Red Cedar, White Cedar, Oak, L L. Y. 
Pine, as per specification No. 18 

.Y. Pine, 3-b, White Pine, 12-a, Cypress, 
13-a. 

.Y. Pine, 3-a; White Pine, 12-a, Cypress, 
X3-a. 
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Flooring: 

Depots, etc Maple, 16-b; Y. Pine, 4-a. 

Section Houses, etc Y. Pine, 4-b, or 4-d. 

Watch Houses, etc Y. Pine, 4-e. 

Sheathing, sub-floors, etc. , -Y. Pine, 4-g; White Pine, 12-b. 

FoiHidation Timber Oak, Il-b, C 3 ^ress, 13-a. 

Framing Timber (bldgs) Y. Pine, 2-a. 

Furniture Lumber White Pine and Poplar, 12-a; Oak, 11-a; 

Ash, 1st clear. 

Joist — Building Y. Pine, 2-a. 

Joist — Platform (inside) Y. Pine, 2-a. 

(outside) L L, Y. Pme, 1-c. 

Mail Crane Posts . . .L L. Y. Pme, 1-a. 

Mud Sills Oak, 11-b; Cypress, 13-a. 

Piles Oak, Cypress, Red Cedar, Oregon Fir, as 

per specifications No. 19. 

Platform Plank — outside L L. Y. Pine, 1-b. 

Posts : 

Mail Cranes Long-Leaf Y. Pine, 1-a. 

Rail Rests . . . . “ “ 1-a; Cypress, 13-b. 

Semaphore “ “ 1-a; 13-b; 

White Pine. 

Sign Long-Leaf Y. Pine, 1-a; Cypress, 13-b. 

Trestles, Caps, Posts and Sills,. L L. Y. Pme, 1-a; Oak, 11-a 

Road Crossing Plank. . . .Oak, 11-a; L. L Y Pine, 1-c, (3J xlO ins. 

xl2 ft , 14 ft and 16 ft long). 

Rail Rest Posts L L. Y. Pme, 1-a, Cypress, 13-b. 

Scale Timber L L. Y. Pme, 1-a. 

Semaphore Arms Ash, 1st clear. 

Semaphore Posts L L. Y. Pme, 1-a; Cypress, 13-b; White 

Pine. 

Sheathing Y Pme, 4-g; White Pine, 12-b. 

Shingles Red Cedar, White Cedar, Cypress, as per 

specification No. 17. 

Siding* 

Wall Boards Y Pme, 3-b, Cypress, 13-a. 

Drop Siding “ 6-a and 6-b; C^^press, 13-a. 

Bevel Siding 

Ship Lap Y. Pine, 9-a. 

Signs L L Y, Pine, 1-a; Cypress, 13-b. 

Sign Posts “ “ 1-a; “ 13-b. 

Trestles : 

Caps L L. Y. Pine, 1-a; or Oregon Fir, 14. 

Posts “ “ 1-a; “ 14. 

Sills “ ‘‘ 1-a; ‘‘ “ 14. 

Wainscot : 

Outside Y. Pine, 5-b. 

Inside . . Y. Pme, 5-a, Redwood, 15. 
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Water Tanks : 

Frames L. L. Y Pine, 1-a. 

Joists “ “ 1-a, Cypress, 13-b. 

Staves .Cypress, 13-b, California Redwood, 15. 

Wing Fences and Aprons for 

Cattle-Guards L. L Y. Pine, 1-c. 


B.— MAINTENANCE OF WAY STOREHOUSES. 

1. PURPOSE 

To aid in the proper care and inspection of Maintenance of Way 
Material and to promote economy in its use. Storehouses shall be 
established at points designated by the Engineer Maintenance of Way, 
and all surplus material concentrated at these Storehouses. 

2. ORGANIZATION. 

Each Storehouse shall be in charge of a Storekeeper who will report to 
and receive his instructions from the Division Engineer. His duties shall 
be 

1. To exercise general supervision over the Storehouse, and perform 
such special duties as may be delegated to him by the Division Engineer. 

2. To maintain an adequate stock of materials, etc., protect it agamst 
depredations, loss, damage, or waste, carefully inspect all new material 
received, to see that it has been furnished in accordance with requisitions, 
conforms to plans and specifications, is of the proper quality, and that 
the quantity charged on the purchase bills has been received 

3 To carefully inspect all scrap and second-hand material which may 
be sent in from the line and determine which of it can be repaired and 
used again with profit and which of it should be scrapped, to see that 
repairs to materials, tools, etc., are properly made, and the charges for 
the work are not excessive, and that proper credit is allowed for all 
scrap. 

4. To check the stock of tools, materials and supplies outside of the 
storehouse, for which purpose he has authority to enter all section 
houses and all Maintenance of Way tool and camp cars, and will report 
to the Division Engineer excessive stocks of material on the line and 
call attention to any improper or wasteful methods of using or careing 
for same. 

3. SCOPE. 

All tools, materials and supplies in excess of two weeks’ ordinary 
requirements m track work and all tools, materials, etc , not required 
for immediate use in other sub-departments of the Maintenance of Way 
Department, shall be kept at the Storehouse. This does not apply to 
rails, cross-ties, railroad crossings, or materials of a like character, which 
are intended for a special purpose, or the storage of which at the Store- 
house is impracticable. 
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4. REQUISITIONS. 

The Storekeeper shall make monthly requisitions for the replenish- 
ment of his stock, and forward them to the Division Engineer by the 
25th day of each month. Special requisitions may be made only 
when absolutely necessary. All requisitions shall be made on sheets 
SJ X 14 ins., ruled by the Storekeeper in the followmg form : 


Item 

No 

Articles 

Stock 

Limit 

Second 

Hand 

Mat’d 

IN 

Stock 

NEW MATERIAL 

Due on 
Orders 

Store- 

keep- 

er’s 

Req’n 

Surplus 

D E 
Check 

IN 

Stock 

Due on 
Req’n 

Total 













All materials on these requisitions shall be grouped under the following 
heads, in the order given* 

1. Rail-Pastenmgs, Tie-Plates and Tie- Plugs 

2. Frogs, Switches and Switch-Stands. 

3. Lumber, Lath and Shingles. 

4. Hardware. 

5. Paints, Oil and Glass. 

6. Signal and Battery Material. 

7. Tools. 

8. Miscellaneous. 

The “ stock limit ” of each article shall be determined by the Division 
Engineer. He shall check the same from time to time, against actual 
consumption, and change it as conditions require The limit must not, 
unless there are special reasons for it, such as delay in getting certain 
materials, etc., exceed the ordinary requirements for sixty days. Mater- 
ials for new work must not be included in the “ stock limit,” but must 
be anticipated, and provided for separately. 

“ Surplus ” must include ever}d:hmg above sixty days^ requirements, 
and will be considered available for transfer to other Divisions. State- 
ments of all surplus material shall be sent by the Division Engineer to 
the Engineer Maintenance of Way not later than the first of each 
month. The material on these statements must be grouped, and de- 
scribed same as for requisitions. It must also be noted whether the 
articles reported are new or second-hand 

The Division Engineer must carefully check all Storekeepers’ requisi- 
tions, and note in the column headed “ Division Engineer’s Check the 
quantity of each item, which, in hxs judgment, should be ordered, and 
make his regular requisitions on the Purchasing Agent accordingly All 
material ordered on requisitions must be billed to his care. Requisitions 
must be forwarded on the last day of each month Carbon or tissue 
copies of all requisitions must be sent to the Storekeeper, who will fre- 
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quently examine his requisition record, and call attention of the Division 
Engmeer to delay in receiving material. The Storekeeper must compare 
the copies of requisitions received from the Division Engineer, note the 
changes made and call attention to any errors that may have been 
made m transcnbmg the requisition for the Purchasmg Agent. 

6. SHIPMENTS FROM LINE TO STOREHOUSE. 

All tools and materials in excess of two weeks’ ordinary require- 
ments, and all track scrap, shall be picked up along the line, and 
shipped to storehouse once a week. For this purpose cars should be 
billed from the termini of the Division to the Storekeeper on regularly 
designated days of each month. These cars shall be billed by the 
Roadmasters at the termini and be run over the Division on local 
freights. 

The Section Foreman shall gather at the Tool House everj^thing 
which is to be shipped to the Storehouse, and on the day previous to the 
arrival of the cars shall place all such articles at the Station in a con- 
venient place for loading. He shall also furnish such assistance as may 
be necessary to load them promptly and without delay to trains. The 
Roadmasters by whom the cars are started shall promptly notify the 
Storekeeper by wire of the numbers and initials. Care must be exercised 
by the Section Foreman to use no cars except those billed for this particular 
purpose. In loading, the scrap matenal must be placed m the east end 
of the car, and tools and materials considered fit for use, in the west end. 
In case more than one car is required, the relative position in loading 
must be observed. All tools and materials placed in the west end of the 
car must be tagged to show from what section they are shipped. Conduc- 
tors should be instructed to see that the shipments at every station are 
loaded and that no cars except those billed for the purpose are used. On 
arriving at the Storehouse, the Storekeeper shall carefully examine the 
contents of these cars and determine what is fit for use or can be repaired 
with economy. The remainder shall be scrapped and turned over to the 
Mechanical Department for classification, weighing and reporting to the 
Division Engineer. The Storekeeper will report to the Division Engineer 
the number and initials of cars of scrap turned over to the Mechanical 
Department, and the latter must see that proper credit is received for all 
Mamtenance of Way scrap so transferred. 

6. ORDERS ON THE STOREHOUSE. 

All orders on the Storehouse shall be made on Form M. W. 8 They 
shall be made weekly and forwarded by Roadmasters and other heads 
of sub-departments so as to reach the Division Engineer each Monday. 
The orders from the Foreman may be made on clip or note paper. The 
form designated shall, however, be used by Roadmasters and other 
heads of sub-departments in every instance. Roadmasters shall care- 
fully check orders from the foreman, and see that nothing unnecessary 
or in excess of one week’s supply is ordered. 

Orders for new or special work of any kind shall be placed on separate 
blanks and the purpose for which the material is wanted explained. 
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Orders must be numbered consecutively, a new series of numbers 
being started at the beginning of each year. 

Orders for frogs and switches must be accompanied by a statement 
from the Roadmaster, that he has personally examined the old frogs 
and switches and, from his own observation, is satisfied that their full 
life has been obtained He shall also state where the material is to be 
used, giving the section, station and switch, and also explaining in what 
way the old material is worn out. 

When the first request for needed matenal is refused, that is, stricken 
from the order by the Division Engineer, it must be again andagam 
placed on the orders until received. If this rule is not observed, no 
excuse will be accepted for not Having material when needed. Such 
repeated orders must be designated under “ Remarks ” as “Second 
Request,” “ Third Request, ' etc , as the case may be. When material 
is, for any other reason, delayed, the order must not be duplicated, but 
attention called to its non-receipt. 

All orders must be promptly signed, and returned to the Storekeeper 
after material has been received and properly checked. 

The Division Engineer shall carefully scrutinize all orders, make such 
changes as his judgment dictates, and sign and forward to the Storekeeper. 

The Storekeeper shall, as far as practicable, make all his weekly ship- 
ments, in any one direction m one car. 

7. AccoxmxiRa 

(a) Requisition Record. As provided in paragraph 4, the Division 
Engineer will send carbon or tissue copies of all his requisitions to the 
Storekeeper, who will place them in an Invoice Book, 12Jx 18 ins., attached 
to the left-hand page. The opposite page will be ruled by the Storekeeper, 
in the follow mg form : 


Date 

Received. , 

From 

Quan- 

tity. 

Price 

Amount 

Month 

Account. 

Order 

Complete. 

(1) 

(2) 

1 

(3) 

(4) 

(5) 

i 

(6) 

(7) 


The Storekeeper will check all purchase bills, and if correct, sign and 
make the proper entries therefrom on the “ Requisition Record,” and 
forward to the Division Engineer without delay. 

To guard against the loss of purchase bills, and to facilitate tracing 
for such bills, they must, in all cases of transmission between the Division 
Engineer and the Storekeeper, be accompanied by a list showing num- 
bers of bills transmitted. 
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In column (6) will be shown the month m which the Storekeeper takes 
the material into his Stock Account. This should correspond with the 
month in which it is taken into the Maintenance of Way Account by the 
Division Engineer. 

A check-mark in column (7) will indicate entire completion of the 
order for the particular item on that line 

Bills of Ladmg, Shipping Notices, etc , should be filled and referred to 
for car number, etc. 

(6) Stock Cards, A record of the receipts and shipments of each 
article shall be kept by means of “ Stock Cards.” These cards will be 
supplied by the Stationer on orders for form ( ). They should be 

placed in small cases, attached to the bins or racks in which the tools or 
materials are stored, or, if this is impracticable, at some convenient 
point readily accessible to the employee whose duty it is to store and 
ship the material. Whenever material is received, or shipment made 
it must be immediately noted on the card. It is important that this 
record be made at the time, as delay will lead to omissions. 

(c) Stock Record. This record will be kept on sheets &§ x 14 ins., with 
perforations in the left-hand margin to permit of their bemg bound m a 
Loose-Leaf Binder. New sheets will be inserted as the old ones fill up. 
Blanks and Binders for this purpose may be obtained from the Stationer. 
The Blank will have the following form : 


Dr. spikes. Cr. 


Date 

Rec’d 

From 

Kind 

of 

Mate- 

rial 

Quan- 

tity 

Price 

Amount 

Date 

Ship 

To 

Kind 

of 

Mate- 

rial 

Quan- 

tity 

Price 

Amount 

Ch’ge 

to 

Acc’t 

CD 

(2) 

(3) 

(4) 

(5) 

1 

(6) 


(7) 

8 

! 

(9) 

(10) 

(ID : 

(12) 


(13) 


All additions to the stock, from whatever source, shall be entered on 
the debit side and all shipments on the credit side. 

The entries on the debit side will be made from the purchase bills and 
from memoranda of material received off the line of road to be furnished 
by the Storekeeper. No material or tools shall be taken into the account 
unless fit for use. 

No material is to be shipped from the Storeroom without an order. 
As soon as the order has been filled, it shall be turned over to the Store- 
keeper’s clerk, who will make entries on the credit aide therefrom. 
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For the purpose of this record, materials are divided into three general 
classes, viz: 

1. Those of the heavier class, with each of which a separate account 
is to be kept, and which are to be taken up on the reports of the Fore- 
man to whom they are shipped and not charged out until used. The 
more common articles of this kind are: 

(a) Angle-bars, 

(b) Tie-plates, 

(c) Frogs, 

(d) Switches, 

(e) Switch-stands, 

(f) Switch-ties, 

(g) Lumber, 

(h) Cement, 

(t) Piling, 

(/) Iron pipe, 

(k) Bumping posts. 

2. Those answering to the general description of articles under class 
one, but which may be charged out to Operating Expenses as shipped 
from the Storeroom. A separate account will also be kept with each 
article in this class. The more common articles under this heading are : 

(a) Track-bolts, 

(b) Track-spikes, 

(c) Nut-locks, 

(d) Rail-braces, 

(e) Tie-plugs, 

O') Clay pipe, 

(g) Cattle-guards. 

3. The lighter materials, embracing a great variety of articles, each of 
which represents a comparatively small value. The accounts with 
these will be kept by groups, and they will be charged out to Operating 
Expenses as shipped from the Storeroom. The following grouping 
embraces the majority of these articles. The list of items under each 
group may be extended to meet requirements. 

(a) Tools and rope, 

(b) Signal and battery material, 

(c) Miscellaneous frog and switch material. 

In keeping the “ Stock Record” of articles in group one, columns 3, 5, 
6, 9, 11, 12 and 13 will not be used; in group two, all columns except 3 
and 9 will be used, and in group three only money values need be shown. 
On orders for articles under group three, it must be specified for what 
purpose they are to be used, so the Storekeeper may know to what 
account to charge them, as shown in column 13. 

The Storekeeper will close this account on the 25th day of each month, 
and after the same has been properly balanced, will remove the sheets 
from the binder, take clear impression copies of same and forward such 
copies to the Division Engineer, for use m checking the Foreman’s reports 
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and in compiling his Maintenance of Way accounts They shall then be 
restored to the binder, and record continued for the following month 
All entries on this record must be made in cop 3 ung ink or with an in- 
delible pencil 

The sheets in this record should either be arranged alphabetically, or 
alphabetically indexed 

(b) Deferred Shtpptng Orders Orders, or parts of orders which can- 
not be filled, shall be entered on a book ruled by the Storekeeper for that 
purpose, and when filled, should be posted on the “ Stock Record.’! 

This record shall be in the following form 


RECORD OF ORDER 

ARTICLES 

Quantity 

SHIPPING DIRECTIONS 

Date 

Order 

Filled 

Date 

No 

By Whom 
Made 









{e) Price-List A price-list of all articles shall be kept at each Store- 
house, the information being obtained from purchase bills, etc. Prices 
need only be entered as they change. In charging out materials, etc , 
it should be at the actual cost, if it is not available, the latest market 
price, as shown in the price-list, should be used. 

(f) Billing Directions and Shipping Notices to Section Foremen. All 
shipments from the Storehouse shall be regularly billed by the Storekeeper, 
using regular way-bill form. A carbon copy of this way-bill must be 
taken and forwarded to the person to whom the material is consigned, 
this constituting a notice to him of shipment. On the back of this 
form must be noted items which cannot be furnished at the time, but are 
to follow later. A rubber stamp in the following form shall be used for 
this purpose: 

The following, still due on your order, will be shipped soon as possible. 


The Section Foreman, upon receipt of the material, will check same 
with shipping notices, and forward to Roadmaster for use in checking 
Form G 20 which he has received from the Storekeeper, 
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C.— DIVISION CARPENTER ORGANIZATION, 

In order to secure the most economical results the proper 
proportion of skilled and unskilled forces must be given consid- 
eration, and the following arrangement has been found to fill 
ordinary requirements 

Class 1. Finished carpenters capable of doing cabinet work. 

Class 2. First class carpenters capable of doing either any class 
of housework (except cabinet work) or any kind of bridgework. 

Class 3. Yoimg and promising mechanics for whom there is 
no present vacancy in class 2. 

Class 4. Unskilled laborers giving promise of becoming good 
mechanics. 

Class 5. Unskilled labor. 

The relative number of men in each of these classes is to be 
kept practically constant without reference to the size of the 
force. The percentage of men in each class to be as closely as 
practicable to the following . 

Class 1. At least one man on each division; about 2% of the 
entire force 

Class 2. 25% of the entire force. 

Class 3. 25% of the entire force. 

Class 4. 25% of the entire force. 

Class 5. 23% of the entire force. 

It is the intention that promotion shall be made from each 
class to the class above, avoiding as far as possible the hiring 
of men for the higher classes from outside the service. When it 
becomes necessary to reduce the force, the same percentage shall 
be maintained in each class, and men in the higher classes given 
the option of dropping back to the class below, so that the men 
relieved will be those in the lowest classes; the object being to 
give the better men assurance of permanent employment. This 
is what is being done with the enginemen and firemen to-day. 

It is proposed to divide the territory into several classes of 
divisions. The two tables below exemplify the rates for the 
five classes of service for each class of division : 


Division. 2% 25% 25% 25% 23% 

1 2 3 4 5 

Class A S2.75 $2 50 $2.25 $2.00 $1.75 

Class B 2 50 2 25 2 00 1.75 1.50 

Class C 2 25 2.00 1.75 1.50 1.35 
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MAINTENANCE OF WAY. 

The principal expenditures for Maintenance of Way are for: 

(1) Ballast, ties, rails, rail fastenings, frogs and switches. 

(2) Labor of applying these materials. 

(3) Labor of keepmg these matenals in their proper relation 
to each other, after having been applied. 

(4) Miscellaneous. 

The most generally applicable criticism of Maintenance of Way, 
as ordinarily conducted, is that there is entirely too little attention 
paid to the determination of what track materials shall be re- 
newed, the greatest amount of attention being given to reducing 
the labor cost per unit of renewals, and to reducing the cost of 
surfacing and similar work. 

In harmony with the plan for regulating Structure Repairs 
as already outlined, the following has been used very success- 
fully in securing economic results in Maintenance of Way. 

PRELIMINARY CROSS-TIE ESTIMATES. 

On or before November 1st of each year there shall be submitted to 
the Engineer Maintenance of Way an estimate, in the following form, 
of the number of cross-ties of the various classes that will probably be 
used during the ensuing calendar year, and for the delivery of which it 
seems desirable to provide. 

Table No. 1 — Cros^-Tie Requirements for 190. for Div. 

(Of this number there 
could be used of 
Soft Wood 

First Second 

Class. Class. 1st Class. 2d Class. 

60,000 25,000 

6,000 3,000 

Total to be provided for. . . . 66,000 28,000 

Less on hand at end last year. . 6,000 3,000 

Total to be contracted for . 60,000 25,000 20,000 15,000 

PRELIMINARY RAIL ESTMATES AND PRELIMINARY BALLAST 

ESTIMATES. 

Cn or before November 1st of each year, data as to the probable rail 
and ballast requirements of each Division should be submitted to the 


Ties to be used ensuing calendar 

year 

Reserve at end of ensuing calen- 
dar year 
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Engineer Maintenance of Way in the following forms, being accompanied 
by Rail and Ballast chart, showing proposed rail renewals m red, and 
proposed ballast renewals m yellow, stating kind of ballast to be used 

Table No. 2 — Rail in Main Track December 31 , 1905 , and Proposed 


TO BE Renewed in 1906, on . . Division 


Year Rail in 
Track was Laid 

1 Weight of Rail Now in Traciv 

Total 

80 Pounds 

75 Pounds 

67 Pounds 

Miles of Track 

Miles of Track 

Miles of Track 

Miles of Track 

Total 

Rail 

To be 
Renewed 

Total 

Rail 

To be 
Renewed 

Total : 
Rail 

To be 
Renewed 

Total 

1 Rail 

To be 
Renewed 

1891 

1892 

1893 

1894 

1895 . . 

1896 

1897 

1898 . 

1899 . 

1900 

1901. 

Total . . 

10 0 

8 0 


15 5 
10 0 

1 0 

1 0 

5 0 

2 6 

45 0 
21 0 
30 5 
30 5 

5 0 
10 0 
10 0 

10 0 

2 2 

45 0 
21 0 
30 5 
30 5 

5 0 
25 5 
20 0 

1 0 

1 0 
15 0 

8 0 

10 0 

2 2 

2*6'* 

18 0 


32 5 

2 6 

!152 0 

12 2 

202 5 i 

34 S 


These statements make it comparatively easy for the En- 
gineer Maintenance of Way to study the relative needs of the 
different divisions for rail and ballast, and, given the grand to- 
tal to be applied during the ensuing year, he can determine its 
advantageous allotment. 

Usually, the grand total to be distributed will be affected by 
the outlook as to earnings and by the normal rate of "wear on 
the system. 

Frogs and Switches and Rail Fastenings. 

These materials are usually renewed with the rail, except in 
isolated cases, as new rail with old joint and frog and switch 
material does not give good results. Isolated renewals should 
be controlled by the Division Engineer. 

PRELIMINARY ESTIMATE OF M. OF W. AND S. EXPENSES. 

On or before November 15th, of each year, a preliminary estimate of 
M. of W. and S. expenses, including the figures of the Bridge and Structure 
programs for the following year shall be submitted to the Eng M W. 

All items of expense included in these estimates shall be classified imder 
the Disbursement Accounts, to which the expenses are properly 
chargeable They shall also be classified under one or both of the fol- 
lowing heads 

(A) MAINTENANCE. 

Under this head is included all expense of whatsoever kind 
incurred in the maintenance of the property m its present condition, such 
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as regular trackwork, renewal of bridges with structures of the same 
character and strength, policing right of way, reballasting, watching 
track, etc. 

(B) BETTERMENTS. 

Where it is desired to improve the condition of the property, the 
additional amounts above those required for “Maintenance" of the prop- 
erty in present condition are to be shown under head of “Betterments. " 
This includes such items as cost of widening banks and cuts and tiling 
same; the added cost of replacing temporary with permanent structures; 
added cost of rail renewals due to use of heavier rails, etc. 

The following will be observed in preparing the detailed estimates under 
the various sub-accounts: 

ACCOUNT NO. 305— BALLAST. 

The charges to this account will depend almost entirely on the author- 
ized ballast allotment. 

ACCOUNT NO. 306— RAILS. 

The charges to this account will depend almost entirely on the author- 
ized rail program. Tables 2 and 3 will be prepared, and in addition, rail 
which it is proposed to use in side-track repairs will be shown in a state- 
ment in the following form, which must be submitted as a part of the 
explanation of the preliminary estimate. 


Table No 3. — Distribution of Rail to be Renewed in 1905, 
AS Shown in Table No. 2. 


Location 

Rail to be Laid 

Replacing 

Rbmabes 

Bbtwbkn I 

West of 
Station 
Nearest to 
East End 
of Rail ’ 

85 Lb 

75 Lb 

Lb 

state which Track and 
why Rail la to be 
Removed 

St 

Louis 

Kansas 

City 

Mile® 

and 

Tenths 

Tons 

Miles 

and 

Tenths 

Tons 

Miles 

and 

Tenths 

j Tons 

Wt 

Laid 

M P 

M P 












\ East-bound— Badly 

7 0 

8 5 

Pacific — 

1 5 

202 





75 

1896 

/ flange worn 

11 8 

12 9 

Labadie 



1 1 

148 5 



75 1 

1896 

\ Too badly worn 
Single j for heavy traffic 











11891 

Westbound— Worn 

26 8 

39 0 

Chamois 

12 2 

1,647 

- 





67 

/ 1892 

out 

Totals . 



”*137” 

1,849 

1 1 i 

148 5 







Table No. 4. — Distribution of Ballast to be Renewed in 1904 


Location 

Ballast to be put in 

Rbmabsb 

IVom 
8t. Louis 

To 

City 

West of 
Station 
Nearest to 
East End 
of Ballast 

Stone 

Gravel 

— 

Present Kind 
of Ballast 
and Depth 
Below Bottom' 
of Tie 


1 

Miles 1 
and 
Tenths! 

1 

Cubic 

Yards 

Miles 

and 

Tenths 

Cubic 

Yards 

Miles 

and 

Tenths 

Cubic! 

Yards 

r.o 

8 5 

Pacifio „ 

1 5 

1,800 


i 



Stone — 6' 

East Bound— 6* 

II 8 

12.9 

Labadie 



l.I 

1,100 



Gravel — 2* ; 

Single — 4' 

26 8 

39 0 

Chamois-. 

12 2 

20,400 



i 


Stone — 4* I 

West Bound— 7^ 

Totals....- 


. 1 

13.7 

22,200 

1 1 

1.100 



— 
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Table No. 5. 


Location. 

Rail to be Laid 

Replacing 

1 


Name of Station 
and Siding. 

75 Pound 

67 Pound 

— Pound 

Iron 
or i 
Steel 

Wt 

pei 

Yd 

Tons 

Remarks. 

Feet 

Rail 

Tons 

Feet 

Rail 

Tons 

Feet 

Rail 

Tons , 

Pass S., Ottawa . 
Station S , Moms . . 
Various other tracks 
(to be enumerated) 

Totals 

15.480 

172 

2,000 

80,000 

1 

19 4 

774 0 



Iron. 

Steel 

Steel 

60 

60 

60 

132 0 
16.6 

666 6 

Worn Out 
Worn Out 

Worn Out 

15,480 

172 

82,000 

793 4 


..... 

Iron 

Steel 


132.0 

683-2 



ACCOUNT NO. 307— TIES. 

The charges to this account will depend on the track mileage; its age 
and condition should be closely estimated. Table No 1 must be submitted 
as already explained. The item of pay and traveling expenses of General 
Tie and Timber Inspectors, Tie Inspectors may be based on the previous 
year’s charges. 

ACCOUNT NO. 308— TRACK APPLIANCES. 

The charges to this account will depend almost entirely on the rail 
allotment. 

ACCOUNT NO. 309— ROADWAY TOOLS. 

The charges to this account should run about 2 per cent, of the labor 
expenditure. 

ACCOUNT NO. 310— OTHER ROADWAY MAINTENANCE. 

The charges of this account will be taken from the Bridge Program. 

ACCOUNT NO. 311— BRIDGES AND CULVERTS. 

The charges to this accoimt will be taken from the Bridge Program. 

ACCOUNT NO. 312— BUILDINGS AND GROUNDS. 

The charges to this account will be taken from the Structure Program 
after adding items to cover miscellaneous unlisted repairs expenses 
(see sub-accounts a and b). 

ACCOUNT NO. 313— DOCKS AND WHARVES. 

The charges to this account will be taken from the Structure Program. 

ACCOUNT NO. 314r-INTERLOCKING PLANTS AND SIGNALS. 

The estimated charges to this account will be made by the Division 
Engineer after consultation wuth the Signal Engineer. 

ACCOUNT NO. 316— FENCES, ROAD CROSSINGS AND SIGNS. 

The charges to the sub-account “ Other Crossings, T will be taken from 
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the Bridge Program The remaining items in this account can be sup- 
phed by Division Engineer 

ACCOUNT NO. 316— TELEGRAPH AND TELEPHONE LINES. 

The estimate of this account will be made by the Division Engineer 
after consultation with the Superintendent of Telegraph. 

ACCOUNT NO. 317— ENGINEERING AND SUPERINTENDENCE. 

The proportion of the expense of the offices of the Engineer M. of W. 
and Staff charged against each Division may be based on the charges for 
the previous year The remaining items in this account can be supphed 
by the Division Engineer 

ACCOUNT NO. 318— ELECTRIC TRACTION LINES. 

The estimate for this account will be made by the Division Engineer 
after consultation with the Electrical Engineer. 

ACCOUNT NO. 319— STATIONERY AND PRINTING. 

The estimate of this account may be based on the previous year’s 
figures. 

ACCOUNT NO. 320— INCIDENTALS. 

The estimate of this account may be based on the previous year’s figures. 

GENERAL. 

In compiling annual Divisional estimates great care should be exercised 
to the end that proper classification, correctness and a strict adherence 
to form be secured. It is suggested that the Division Engineer first note 
the amount of tie renewals, rail renewals, ballasting, respacing and re- 
gaging reqiured to be done and then work up the accounts in the following 
order as it will be found that m many cases the latter accounts will depend 
on those earlier in the list. 

1. Ballast. 

2. Ties. 

3. Rails 

4 Track Appliances. 

5. Applying Track Material. 

6. Track Maintenance. 

7. Roadway Policing. 

8. General Cleaning 

9. Other Roadway Maintenance 

10. Bridges and Culverts 

11. Docks and Wharves 

12. Telegraph and Telephone Lines. 

13. Buildings and Grounds 

14. Pences, Road Crossings and Signs, 

15. Interlocking Plants and Signals. 

16. Electnc Traction Lines. 

17. Roadway Tools, 
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18. Stationery and Printing. 

19. Engineenng and Superintendence. 

20. Incidentals. 

Each Division Engineer will forward a detailed explanation of these es- 
timates by sub-accounts, and the following examples are furnished for 
their guidance in preparing the estimates and for showing what is desired 
by way of explanation These examples are, of course, merely illustrative 
and the estimates should be drawn up to meet actual conditions on each 
division. 

ACCOUNT NO. 301— TRACK MAINTENANCE— Maintenance. 


Main-Track Line and Surface. 

140.000 hours at 13§ cents* $18,900.00 $18,900.00 

Side-Track Line and Surface. 

20.000 hours at 13§ cents 2,700.00 2,700.00 

Gaging. 

12.000 hours at ISJ cents 1,620.00 1,620.00 

Respacing. 

9.53 miles of Ties to be respaced where new 
rail is laid in Stone Ballast (13 7 miles x 400 

hours), 3,814 hours at 134 cents 515.00 

1.1 miles of Ties to be respaced where new 
rail is laid in gravel (1.1 miles x 170 hours), 

187 hours at 13§ cents 25.00 

$540.00 

Total $23,760.00 

ACCOUNT NO. 302— APPLYING TRACK MATERIALS. 

Rails. 

Adzing Main Track New Rails (14 8 miles 

X 60 hours) 888 hours at 134 cents . - . . $120.00 

Laying New Rail in Main Track (1,997.5 
tons X 5 hours), 9,987 hours at 134 cents . . 1,348. 00 

Adzing for Rail in Side-Tracks (18 5 miles 

X 60 hours), 1,110 hours at 13§ cents.. . . 149.00 

Laying Rail m Side-Tracks (965 tons x 4 hours) 

3,860 hours at 13J cents 521.00 

Gathering Old Rail taken out of Main Track, 

1,549 tons at 50 cents 775 00 

Unloading same at 25 cents 387.00 

Gathering Scrap Rail from Side-Track, 815 

tons at 50 cents 408 00 

$3,708.00 


* Above rate of 13§ cents per hour represents the average pay of 
trackmen as obtained from monthly pay-roll distribution sheets. 
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Ties. 

Putting in Ties (85,000 x 1 hour), 85,000 

hours at 13i cents $11,475.00 

Putting in Switch Ties (2,200 x 1.2 hours), 

2,640 hours at ISJ cents 356.00 

$11,831.00 

Ballast. 


40 miles of Main Track to be reballasted 
with gravel, replacing gravel, 

10 miles of Main Track to be reballasted 
replacing earth, 

50 miles x 100 hours — 5,000 hours at 13 J cents $675.00 

10 miles of Main Track to be reballasted 
with Stone (10 x 300 hours), 3,000 hours at 


13 J cents 405.00 


Other Materials, 

Repairing and Renewing Frogs and Switches, 

16,000 hours at ISJ cents $2,160.00 


1,080.00 

2,160.00 


Total. 


$20,244.00 


ACCOUNT NO. 303-~ROADWAY POLICING— Maintenance. 
Snow and Ice. 

10,000 hours Removing Snow and Ice at ISJ 

cents $1,350 00 

1,000 hours Repairing and Setting up Snow 
Fence at 13 J cents 135 00 


Patroling. 

40,000 hours Patroling at 13i cents $5,400.00 

Watching. 

30 Watchmen at $30 00 per month 10,800.00 


Less charges against other Railroads 


Ditching. 

25,000 hours Ditching at 13 J cents $3,375.00 

Work Trains 20 days at $20 00 400.00 

3,775.00 


$1,485.00 

5,400.00 

10,800.00 


Total Maintenance. 


$21,460 00 
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BETTERMENTS. 


Snow and Ice. 

Building 100 Rods Snow Fence at $1 00. . . , 


$100.00 


Banking. 

Sloping and sodding cuts and widening banks $5,000 00 


Tiling cuts, 10,000 feet 6-inch Tile at 4 cents 400.00 
Labor Placing Tile 10,000 — 5,000 hours at 

13 J cents 675 . 00 

Work Trains 25 days at $20 500.00 


Total Betterments 

Total Estimate 

ACCOUNT NO. 304— GENERAL CLEANING. 


Mowing. 

18.000 hours Mowing at 13§ cents $2,430.00 

Cleaning. 

12.000 hours Cleaning around Yards, Sta- 
tions, etc, at 13i cents $1,620.00 


Cleaning Ballast. 

40,000 hours Cleaning Ballast at 13 J cents. . $5,400.00 
Total 


ACCOUNT NO. 306— BALLAST.* 
Maintenance. (See Table 4.) 

40 miles of Mam Track to be reballasted 
with gravel, requiring 50,000 cubic yards 

at 15 cents ... $7,500.00 

10 miles of Mam Track to be reballasted 
with stone, replacing gravel, 20,000 cubic 
yards at 63 cents. . . . .... $12,600.00 

Cost to reballast if gravel had been used 

(10 X 250 yards), 12,500 yards at 15 cents. 1,875 . 00 


Difference chargeable to Betterments and in- 
cluded under that head $10,725.00 

Total “ Maintenance ” 


$100.00 

$6,575.00 

$6,675.00 

$28,135.00 

$2,430.00 

1,620.00 

5,400.00 

$9,450.00 

$7,500.00 

$1,875.00 

$9,375.00 


♦Expense of Work Trains, Steam Shovels, etc , employed in load- 
ing and unloading Ballast, included in price per yard. 
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Bettermeats 

Differeace between cost of stone and gravel 
in reballastmg 10 miles of Mam Track, as 
shown above $10,725 00 

10 miles of Gravel replacing Earth, 12,500 
yards at 15 cents 1,875 00 

$12,600 00 


Total Estimate $23,475 00 


ACCOOTX RO. 306 — ^RAILS — ^Maintenance. 


Mam-Track Renewals (See Tables 2 and 3 ) 
1,849 0 tons No 1 85-lb Rail at 

$28 05 $51,864 00 

148 5 tons No 1 75-lb Rail at 

$28 05 4,165 00 


1,997 5 $56,029 00 

Unloading same at 25 cents per ton, 
including Work Trams 499 00 

$56,528 00 


Credit 

1 5 miles— 172 tons 75-lb Re- 
pair Rail at $22 00 $3,784 00 

1 1 miles — 126 tons 75-lb Re- 
pair Rail at $22 00 2,772 00 

12 2 miles — 1,251 tons 674b Re- 
pair Rail at $22 00 27,522 00 


Total, 1,549 tons 


34,078 00 

$22,450 00 


Side-Track Renewals (See Table 5 ) 

15,840 ft —172 0 tons 75-lb Re- 
pair Steel at $22 00 $3,784 00 

82,000 ft —793 4 tons 67-lb Re- 
pair Steel at $22 00 17,454 00 

$21,238 00 

Total, 965 4 tons 

Credit 

132 0 tons Mill Iron at $20 00 $2,640 00 

683 2 tons Mill Steel at $15 00 10,248 00 

12,888 00 

815 2 tons $8,350 00 


Total Estimate. . . . 


$30,800 00 
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Betterments 

The charge to Betterments will be the difference between the ton- 
nage of new rail laid and the tonnage of rail it replaces (1,997 5 
— 1,549 =448 5 tons) multiplied by the cost per ton of the new 
rail ($28 05) plus the diSerence between the tonnage of repair 
rail laid m sidings and the tonnage of rail it replaces (965 4 — 815 2 
= 150 2 tons) multiplied by the cost per ton of repair rail ($22 00), 
thus 


Mam-Track Betterment, 448 5 tons at $28 05 $12,580 43 
Side-Track Betterment, 150 2 tons at 22 00 3,304 40 


Total Betterment 

Total Maintenance ($30,800 00 
—15,884 83) 

ACCOUNT NO 307— TIES— Mamtenance*. 

50,000 First-Class White Oak Ties (being a 10 

$15,884 83 

14,915 17 

per cent renewal), at 

10,000 First-Class Chestnut Ties (being a 10 

$0 45 

$22,500 00 

per cent renewal), at 

10,000 Second-Class White Oak Ties (being a 

30 

3,000 00 

25 per cent renewal), at 

15,000 Second-Class Chestnut Ties (being a 25 

40 

4,000 00 

per cent renewal), at 

200,000 ft B M (2,200 Switch) Ties (being a 

25 

3,750 00 

10 per cent renewal), at 

600 Bridge and Structure Ties (per Bridge 

15 00 

3,000 00 

Program), at 

75 

450 00 

Loading (01) Unloading (012) 87,800 Ties, at 

022 

1,932 00 

Inspection (General Tie and Timber Inspector) 
50,000 Tie Plugs at 50 cents per M 

Total Estimate 

007 

615 00 
25 00 

$39,272 00 


ACCOUNT NO 308— track: APPLIANCES. 
Rail Fastemngs 

Estimates per mile of track for 
Rail Fastenings with New Rail 
( a ) For 85-Pound 33-Foot Rail 

320 Pairs Angle-Bars, 6-hole, 85-lb , 


at 

$0 96 

$304 00 

1,920 Bolts at 

023 

44 00 

1,680 Track Spikes (15 per cent 



Renewal) at 

01 

17 00 

Labor Handling 


10 00 


^ $375 00 

*The heavy renewal of side-track ties is due the construction of 
about 20 per cent of our sidings in 1895, and the consequent general 
failure of ties m those tracks at the present time The prices used in 
this Estimate include Freight Charges The cost of unloading includes 
Work Tram Expense 
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{ b ) For 75-Pound 30-Foot Raid 
352 Pairs Angle-Bars, 75-lb , 4-hole, 
at 

1,408 Bolts at 

1,680 Track Spikes (15 per cent 
Renewal), at 
Labor Handling 

(c) For 67-Pound 30-Foot Rail 

352 Pairs Angle- Bars, 67-lb , 4-hole, 
at 

1,408 Bolts at 

1,680 Track Spikes (15 per cent 
Renewal) at 
Labor Handling 

Credits Received per Mile of Track 
id ) 75-Pound 30-Foot Rail Taken Up 
352 Pairs 75-lb , 4-hole Angle-Bars, 
fit for use at 
(1,408 Bolts ) 

1,056 Bolts fit for use (75 per cent ) 
at 

352 Bolts, Scrap, 350 lbs , at 
1,680 Track Spikes, Scrap, 800 lbs , 
at 

( e ) 67-Pound Rail Taken Up 

352 Pairs 67-lb, 4-hole Angle- 
Bars, at 
(1,408 Bolts ) 

1,056 Bolts fit for use (75 per cent ) 
at 

352 Bolts, Scrap (25 per cent ), 
350 lbs , at 

1,680 Track Spikes, Scrap, 800 lbs , 
at 


$0 63 

$222 00 

023 

32 OU 

01 

17 00 

10 00 



$281 00 


54 

$190 00 

023 

32 00 

01 

17 00 


10 00 


$249 00 


$0 50 

$176 00 

005 

5 00 

60 

2 00 

60 

5 00 


$188 00 


40 

$141 00 

005 

5 00 

60 

2 00 

60 

5 00 


$153 00 


Maintenance " 

13 7 miles Track to be relaid with 
85-lb Rail at $375 00 $5,138 00 

1 1 miles Track to be relaid with 
75-lb Rail at 281 00 309 00 


Total 


$5,247.00 
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Less value of Rail Fastenings Re- 
moved 

From 2 6 miles 75-lb Rail at $188 00 

From 12 2 miles 67-lb Rail at 153 00 


Net cost of Rail Fastenings for 

Rail Renewals $3,092 00 

For General Repairs. 


300 Pairs 67-lb Angle-Bars, at 
22,500 lbs Bolts (75 Sec X 300 

$0 64 

$162 00 

lbs ) at 

023 

518 00 

90,000 Spikes for Tie Renewals, at 

01 

900 00 

20,000 Spikes fpr Misc , at 

01 

200 00 



$1,780 00 

Credit 80,000 lbs Scrap, at 

60 

480 00 


$1,300 00 


Less amount charged to “ Better 
ments as below 

Total Estimate for Mainten- 
ance $2,878 00 

Betterments 

If we had simply maintained the 
property with rails of the same 
weight as that in the track, our 
purchases of angle-bars would 
have been 


915 Pairs (2 6 miles x 352) Angle- 


Bars, 4-hole, 75-lb , at 

4,295 Pairs (12 2 miles x 352) 

$0 63 1 

$576 00 

Angle-Bars, 4-hole, 67-lb , at 

54 

2,319 00 



$2,895 00 

As against actual purchase of 


4,409 00 



$1,514 00 

10,000 Tie-Plates, at 

$0 10 

1,000 00 


$2,514 00 


$4,392 00 
1,514 00 


$489 00 
1,866 00 

$2,355 00 


Total Rail Fastenings Estimate 


$5,392 00 
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Frogs and Switches — For New Rail 

10 Split Switches, 85-lb 15-foot 
(replacing 67-lb ), at 

3 Split Switches, 85- lb , 15-foot 
(replacing 75-lb ), at 

4 Split Switches, 75-lb , 15- foot 
(replacing 75- lb ), at 

10 Spring Frogs, 85-lb , 10- foot 
(replacing 67-lb ), at 

3 Spring Frogs, 85-lb , 10-foot 
(replacing 75-lb ), at 

4 Spring Frogs, 75-lb , 10-foot 
(replacing 75-lb ), at 

Credit. 

10 Split Switches, second-hand, 
67-lb , at 

7 Split Switches, second-hand, 
75-lb , at 

10 Spring Frogs, second-hand, 
67-lb , at 

7 Spnng Frogs, second-hand, 
75-lb , at 


$29 

00 

$290 00 

29 

00 

87 

00 

26 

00 

104 

00 

43 

00 

430 

00 

43 

00 

129 

00 

40 

00 

160 

00 


$ 1,200 00 


$10 00 

$100 00 

15 00 

105 00 

10 00 

100 00 

12 00 

84 00 


389 00 


Less ** Betterments ” as shown 
below 


$811 00 
200 00 


For Ordinary Repairs 

10 Split Switches, 15- foot, 67-lb , at 
5 Stiff Frogs, 15-foot, 67-lb , at 
1 R R Crossing, 60-lb , at 
1 Combination Crossing, at 
10 Low Automatic Stands, at 
20 Switch Lamps, at 


Less Scrap 


$611 00 


$25 

00 

$250 

00 

37 

00 

185 

00 

250 

00 

250 

00 

360 

00 

350 

00 

6 

00 

60 

00 

3 

00 

60 

00 



$1,165 

00 



150 

00 


Total Maintenance (Frogs and 

Switches) $1,616 00 
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Betterments 

The difference between cost of 67- 
and 75-lb , and 86-and 75-lb 
Frogs and Switches used m laying 
new rail, is chargeable to Bet- 
terments,” and amounts to $200 00 


Total Estimate (Frogs and 
Switches) 

Miscellaneous 

Bumping Posts, material only 

Maintenance 

Betterments 


$1,816 00 
500 00 

$5,174 00 
2,714 00 


Total “Roadway Appliances” 


$7,888 00 


ACCOUNT NO 309— ROADWAY TOOLS. 


Estimated Labor Charges 


MAINTEN- 

ANCE 


To Account No 2 — Track Maintenance, $23,460 00 
To Account No 3 — ^Applying Track Mate- 
rials 24,339 00 

To Account No 4 — Roadway Policing 20,860 00 

To Account No 5 — General Cleaning 9,600 00 

On Bridge and Structure Program 10,000 00 


BETTER- 

MENTS 


$9,455 00 
100 00 

1,000 00 


Total $88,259 00 $10,555 00 

2 per cent of Labor is estimated charge for 
Tools, and equals 1,765 00 211 00 


Total Estimate $1,976 00 

ACCOUNT NO 310— OTHER ROADWAY MAINTENANCE 
Per Structure Program $12,500 00 

ACCOUNT NO 311— BRIDGES AND CULVERTS. 

The Estimate figures are those taken from 
Bridge Program 

ACCOUNT NO 312— BUILDINGS AND GROUNDS 

The Estimate figures are those taken from 
Structure Program 

ACCOUNT NO 313— DOCKS AND WHARVES 

The Estimate figures are those taken from 
the Structure Program 
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ACCOUNT NO 314^INTERLOCKING PLANTS AND SIGNALS 
Interlocking Plants 

1 Supervisor of Signals $900 00 

2 Interlocking Repairmen 1,500 00 

$2,400 00 

Material for Interlockmg 1,600 00 

$4,000 00 

Less 3-5 paid for Foreign Lines 2,400 00 

$1,600 00 

Charges from Other Railways 400 00 



Total Estimate 


$4,450 00 


ACCOUNT NO 316— FENCES, ROAD CROSSINGS AND SIGNS— Main- 

tenance 

Highway Grade- Crossings 

30 Street Gates — Current Repairs 

$70 00 $2,100 00 

10 Street Bells — Current Repairs at 25 00 250 00 

20 Country Road-Crossmgs to he 


renewed 

10 City Street- Crossmgs to be re- 
newed 

50 sets Wooden Surface Guards at 
100 Cattle- Guard Aprons with 
fence, at 

Painting and Whitewashing 


10 00 200 00 

30 00 300 00 

5 00 250 00 

10 00 1,000 00 

800 00 


Non-Grade Highway Crossmgs 
Per Structure Program 
Fences 

Miscellaneous Signs 


$4,900 00 

$145 00 
1,800 00 
300 00 


Total Estimate 


S;7.14K f>n 
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ACCOUNT NO 316— TELEGRAPH ANB TELEPHONE LINES. 

The Estimate figures are those furnished by the Supermtendent of 
Telegraph, charges to be shown by sub-accounts 

ACCOUNT NO 317— ENGINEERING ANB SUPERINTENBENCE. 
Pay of Officers 

1 Division Engineer Pay $1,800 00 

Expenses 240 00 $2,040 00 


1 Assistant Engineer Pay 
Expenses 


900 00 

150 00 1,050 00 


4 Assistants on Engineer Corps — 1 at $60 00, 

2 at $50,00 and 1 at $40 00 2,400 00 

1 Supervisor Bridges & Buildings 1,500 00 

4 Roadmasters each at $100 00 4,800 00 

Charges made by Engineer Maintenance of 

Way 300 00 

Pay of Clerks 

4 Clerks m Division Engineer’s Office — 1 at 
$85 00, 1 at $65 00, 1 at $60 00 and 1 at 
$50 00 3,120 00 

2 Store-room Clerks — 1 at $7 5 00 and one at 

$60 00 1,620 00 

Charges made by Engineer Maintenance of 
Way 400 00 

Incidentals 

Drafting and Engineermg Instruments 150 00 

Miscellaneous Heat, Light, etc 100 00 


9,000 00 


5,140 00 

250 00 


Total Estimate $17,480 00 

ACCOUNT NO 318— ELECTRIC TRACTION LINES 
The Estimate Figures are those furnished by the Electrical Engineer 

ACCOUNT NO. 319— STATIONERY ARB PRINTING 

Estimate Figures are based on actual charges for last year 

ACCOUNT NO 320— INCIBENTALS 
The Estimate corresponds with last year’s actual charges 


In determining the allowances to be authorized each division 
for expenditures chargeable to the different accounts, the expendi- 
tures for previous years, with the results obtained therefrom, 
the expenditures by and results obtained by other divisions and 
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all other pertinent data should be studied and compared, with 
a view to so regulating the amount of each authority as to per- 
mit each division to show equally satisfactory results with the 
same outlay of effort and ability 

While this mvolves considerable work once each year, after 
it IS done, the study of expenses for the remainder of the year is 
a simple operation and the Division Engineer, knowing at the 
beginning of the year what his resources will be, can lay out his 
work accordmgly 

MONTHLY REPORT OF M OF W ANB S AUTHORITIES AND 
EXPENDITURES 

After the preliminary M of W Estimate, has been gone over, the 
Division Engineers will be informed of the amount appropriated for 
each expense account On receipt of these figures the Division En- 
gineer will enter them on forms M W 13 and M W 13a The 
amounts authorized for Maintenance will at this time be distributed 
over the various months of the year, each account being so treated, and 
the amounts set under each month conforming as closely as possible to 
the expected actual expenditure m each month 

In the column headed “ Expenditure " shall be entered the actual 
expenditures from month to month, as shown on the Monthly Report 
of M of W Expenses, form G 1 

A portion of the lower half of forms M W 13 and M W 13a is occu- 
pied by a record entitled “ Maintenance Work Program,” and covers 
the following items of work 

MAINTENANCE WORK PROGRAM 

Tie Renewals — Number Main Tracks 

i; Side 

Rail Renewals — Miles ( Mam “ 

I Side 

Ballasting — Miles j Mam “ 

( Side “ 

Respacing Ties — ^Miles j Mam 

1 Side 

Regagmg — ^Miles j Mam “ 

( Side 

This record will be kept m a manner similar to that followed m the 
case of the Mamtenance of Way estimate, except that quantities instead 
of money will be used The quantities of work should be those upon 
which the authorized program is based 

Forms M W 13 and M W 13a, M of W & S Estimate Sheets No 1 
and No 2, are printed on transparent paper, and as soon as the actual 
expenditures for the month have been entered, and the total expenditures 
to the end of that month carried to the appropriate column, also the 
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columns under “ Maintenance Work Program ” have been filled out in 
a similar manner, the Division Engineer will forward one blue-print 
each from the sheet to the Superintendent for the General Superintendent 
and to the Engineer M of W , so as to reach the latter not later than the 
morning of the 8th of each month All entries on the blanks should 
be made m India ink, credit entries to be made in red 

Materials 
Tib Renewals 

The most frequent source of unnecessary expenditure in con- 
nection with the maintenance of cross-ties is the lack of proper 
inspection of ties to be removed from the track It is possible 
for a man with a pointed bar to make a careful inspection of 
the ties in about five miles of track per day A roadmaster 
having 100 miles of track would, therefore, require 20 days m 
which to inspect his track and mark the ties to be renewed 
each year With the amount of work usually under his charge 
he does not have this time available, and, consequently, the act- 
ual decision as to the ties to be removed is left to the section 
foremen Experience has shown that different section foremen 
will vary as much as 1,000% in the number of ties which they 
consider it necessary to remove from the track at any given time 

On a system of 5,000 or 6,000 miles of road there are about 
1,000 section foremen, so that it can be readily seen that the at- 
tempt to educate all section foremen in the economical renewal 
of cross-ties is rather a formidable undertaking 

The renewal of cross-ties should usually be commenced about 
Apnl 1st, and be completed about August 1st, occupying about 
100 working days If one mile of track on each section has 
been inspected and the ties to be renewed marked prior to 
Apnl 1st, the completion of the marking need not be very 
much in advance of the time at which the last ties are desired 
to be renewed In 100 days one man can inspect about 500 
miles of track, therefore on a 5,000-mile system it is possible to 
turn over to 10 men — or say 20 men, to provide against contin- 
gencies — ^the entire work of marking the cross-ties to be 
removed from track, and it is a comparatively easy matter to 
educate these 20 men so that they will look at the renewal ques- 
tion from a much more intelligent point of vie^lthan the section 
foreman would do By having a General Iny)ector following 
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up the work of these 20 men, very uniform results can be ob- 
tained, and it must be borne in mind that what is desired in 
track maintenance is to secure uniform track under like con- 
ditions of traffic, therefore, the condition of the ties in the track 
should be umform This method of tie-renewal inspection has 
been used very successfully for years and has been handled 
under the following instructions, which illustrate clearly the 
points requinng the most careful attention 

Tie-Renewal Instructions 
MAIN-TRACK CROSS-TIES 

1 The renewal of Mam-Track cross-ties over each Superintendent’s 
division shall be determmed, except as may be otherwise ordered by the 
Engineer Mamtenance of Way, by the inspection of one man, who shall 
report direct to the Superintendent This inspection shall be com- 
menced late m the fall of each year and must be completed prior to July 
1st of the following year 

2 The selection of ties to be removed must be made by actual, careful 
inspection of each tie in the track, the local conditions being carefully 
studied and taken into consideration m connection with the mspection 
The condition of the ties on either side of the tie under inspection, the 
amount and character of the traffic, the location of the tie, whether on 
straight or curved track, etc , must all be carefully considered A 
much more ngid inspection is possible on straight track with hght traffic 
than on track with heavy traffic and sharp curvature 

3 Ties to be removed shall be designated by marking the outside 
flange of one rail with white lead paint directly over the tie Where it 
IS expected that the rail will be renewed prior to the completion of the tie 
renewals for any year, m addition to the spot on the rail a spot shall be 
made on the tie near its end 

4 As the mspection is made a record must be taken of the number of 
ties marked for renewal between each pair of telegraph poles (where 
telegraph poles cannot be used, some other easily described landmarks 
must be referred to), and the superintendent furnished a statement of 
the mspection The superintendent will then advise the Roadmaster 
of this mspection and make arrangements for the distribution of ties 
accordingly 

5 No ties must be removed from the track except broken ties and ties 
marked for removal as above (except m cases of emergency) without the 
express permission of the Superintendent to vary from the mspection 

SWITCH-TIES 

6 Switch- ties shall not be renewed from the face, but only those ties 
which have become unserviceable from decay or from other causes shall 
be renewed 

7 At or pnor to the time of making the mam-track cross-tie inspec- 
tion, the ties requiring renewal m each set of switch timber shall be 
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measured, and the number of each of the standard lengths of switch- 
ties to replace the worn-out ties shall be recorded for each switch set, 
and this mformation furnished the Superintendent for his information, 
and for the purpose of ordenng the necessary matenal 

SIDE-TRACK CROSS-TIES. 

8 It IS desirable that so far as possible the mstructions m regard to 
the renewal of mam-track cross-ties shall be applied to the renewal of 
Side-track cross-ties, the record of ties required being made by sidings 
mstead of by the number of ties between each pair of telegraph poles 

GENERAL 

It should be distinctly understood by the Roadmaster that these 
mstructions do not m any way relieve him of his responsibility for the 
proper maintenance of the tracks under his charge If, on being fur- 
nished by the Superintendent with the statement of ties to be renewed 
on his division, he is not satisfied that this number is sufficient for the 
proper maintenance of the track, he shall satisfy himself as to the ad- 
ditional number required in the same detail that the previous inspection 
has been made, and then recommend to the Superintendent that he 
be furnished for each particular pomt the additional ties which his 
judgment would mdicate as being necessary It will then rest with 
the Superintendent to assume the responsibility for failing to supply 
the additional ties, if in his opmion they are not needed 

Where telegraph poles are numbered to facilitate this work, the num- 
bers must be placed on opposite sides of the same pole, and show the 
number of the mile-post east of the pole, then a dash, and under the 

6 

7 

dash the number of the pole west of the mile-post thus — is the tenth 

1 

0 

pole west of mile-post 67 Not more than every fifth pole shall be num- 
bered, and the numbers shall be pamted m white 


The annual cost of maintenance of cross-ties depends upon 

(1) Cost of the tie delivered at the point where it is to be used 

(2) Cost of removmg old, and msertmg new ties in track 

(3) Average life of tie 

The average life of a cross-tie depends upon 

(a) Care with which ties to be removed are selected 

(b) (1) Kmd of wood, 

(2) Preservative process used, 

(3) Kmd of ballast, 

(4) Climate, 
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Except on lines of very sharp curvature and heavy traffic, the 
necessity for the renewal of cross-ties is brought about by the de- 
cay of the wood Timber decay is the result of the action of fungus 
which, starting from the outside, penetrates the wood, changing 
Its chemical composition, therefore, whatever will prevent the 
growth of this fungus will prevent decay It is for this reason 
that timber constantly under water, or deeply buried in the 
soil, has been found to last for hundreds of years, and it is for 
this reason that the mjecting of certain chemicals into the 
wood has been found to prolong its life 

There are two general classes of timber , those with close gram 
(and which are attacked but slowly by fungus growth) and those 
of coarse gram (which, consequently, are subject to rapid de- 
struction by fungus growth) In the first class of timbers may 
be placed white oak, burr oak, chestnut oak, cedar, long-leaf 
yellow pme and cypress Of these, all but the oak and the pine 
are lackmg m strength, while the pine is exceedmgly inflammable 
The second class of woods contain the red oak, beoch, short- 
leaf pme, hemlock, of which the red oak and the beech alone 
possess strength and hardness consistent with entirely satisfac- 
tory use as cross-ties The life of these timbers as cross-ties is 
affected to the extent of about 25% by the presence of or absence 
of ballast, and to a greater extent by climatic conditions Taking 
the white oak tie m ballasted track m northern climate as a 
standard of comparison, under which conditions a 10-year life 
could be expected, the red oak, or other second-class timbers, 
would last about six years, the long-leaf yellow pme, about 12 
years, cedar and cypress, about 15 years In the south, due to 
greater humidity, the life of the white oak would probably not 
exceed eight years, and the life of the other timbers to corres- 
pond 

The general method of timber preservation is as follows 

After being cut and allowed to season for a short time, the 
timber is placed in an air-tight reservoir and heated to drive oS 
the water remaining m the pores , a hot solution of the chemi- 
cal to be used is then forced into the reservoir, under pressure, 
and allowed to cool , in this way the pores of the wood are filled 
with the chemical, this acting as a preventive of the growth of 
fungus The two processes which have given the best results 
are the“ zmc process m which zinc solution^ are injected, and 
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the “ creosoting process,” in which creosote is injected into the 
wood, a recent modification of the cresoting process greatly re^ 
duces the cost, owing to the reduction in the amount of creosote 
required In this process (the Ruepmg process), after the water 
in the timber has been driven off, air is forced into the pores, 
under heavy pressure , this is followed by the forcing of creosote in 
the pores at still heavier pressure , the pressure is then removed 
and the compressed air in the wood forces out of it all of the 
creosote except that adhermg to the fibers of the wood, the 
actual result being to paint the fibers with creosote instead of fill- 
mg all of the air spaces, as is the case m the ordinary creosoting 
process In a general way, the cost of the zmc process ” is 
about 17 cts per tie , the cost of the “ Rueping process ” is about 
the same, while the cost of the ordmary ‘‘ creosotmg process ’’ is 
about 60 cts per tie The life of “zinc process” treated red oak 
in a northern climate, is about 12 years The life of creosoted 
timber is very great — ^probably 20 years or more The Ruepmg 
process has not been m use a sufficient time to determme the 
exact life obtamable, but it gives promise of being a very satis- 
factory method, cost and life secured being considered 

The class of timbers belonging to the first group above men- 
tioned, owing to its close grain, does not yield satisfactory re- 
sults from treatment, the benefit to be secured being the ability 
to use the second-grade timbers and to secure from them a greater 
life than may be secured from the imtreated timbers of the first 
class 

It has been suggested that instead of depending for tie matenal 
in the future on the preservation of the infenor woods, that steel 
ties be used Some 30 years ago a large number of steel ties 
were used in Germany, and were found to be more-or-less satis- 
factory , the cause leading to their use, however, was a political 
and not an economic measure, since that time a great variety 
of steel shapes has been invented and the subject is bemg given 
more and more careful consideration as the price of timbers of the 
first class increases The first cost, and the difficulty of designing 
a satisfactory means of attaching the tie to the rail are the pnnci- 
pal conditions standmg in the way of the use of the steel tie 
to-day 

Attempts to construct ties of other materials, such as rein- 
forced concrete, baked clay, etc , at prices which will enable 
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competition with the first-class wooden tie, have been made, 
but so far without much success 

A further possibility in the way of providing for future tie 
renewals, is the adoption by the railroads or others of a com- 
prehensive system of forestry, whereby tie material will be 
grown in sufficient quantity to supply the demands Such study 
as has been given to this subject has indicated that it possesses 
considerable ment, inasmuch as most railroads run through dis- 
tricts where the land can be used for few other useful purposes 
It IS improbable, however, that this method will be resorted to so 
long as American railway conditions are changmg as rapidly as 
at present, inasmuch as continuity of purpose over a sufficient 
term of years is not to be secured 
As the time of shipment of new ties from the point of manu- 
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facture to the different sections closely coincides with the period 
durmg which the ties are to be placed m the +rack, the distri- 
bution of the shipments should be made m such manner as to 

1 Avoid rehandlmg 

2 Avoid a shortage at some points and a surplus at others 

The ties should be consigned to the Division Engineer and 

he should control ' their distribution to the different sections 
The unloadmg should be guided by the record of tie renewal in- 
pection, showing the number needed between each pair of tele- 
graph poles 

The distribution as between Divisions should be made by the 
General Superintendent 

A division Tie- Renewal Diagram is very useful m checking 
the distribution and renewal of ties 
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Such a diagram (see page 264) , is made on thin cross-section 
paper so that blue prints can be taken and sent the General 
Supenntendent and the Engineer Maintenance of Way to illus- 
trate the situation It should be corrected to date weekly 
from the weekly reports of tie renewals and shipments 

A line IS used to represent each section, and the number of ties 
IS shown to scale 

A fish-tail, > , IS used to indicate the number of ties authorized 
to be put m the track Thus 

Section 1 IS to use 750, 

Section 2 is to use 1,000, 

Section 3 is to use 1,100, and so on 

The heavy dotted Ime represents ties received since the first 
the year plus those on hand at that time As the ties are put in 
the track, the dotted line becomes a full line Ties shipped 
away are indicated by a hatchmg above the dotted line Thus, 
section 7 is authorized to use 1020 ties, has received 1400, of 
which it has reshipped 180, and has put 175 m the track 
The advantage of the diagram over a statement is m the 
reduced time required to master the contents 

Rail 

The expenditure for rail renewal is, next to the expenditure 
for tie renewal, the largest item of mamtenance-of-way expense 
In recent years, due to the rapid increase in the size of rol- 
hng stock, it has become necessary to use heavier and heavier 
sections of rail, and, compared with the services obtained from 
the hght sections, these heavy sections have produced very un- 
satisfactory results The reasons seem to be about as follows 

(1) Steel has two critical temperatures Above the higher cnt- 
ical temperature the metal is practically a hquid, and any work 
done on it in the way of rolling, etc is without effect on the 
quality of the metal Below the lower cntical temperature 
the metal is no longer plastic, but has set, so that additional 
work is liable to do actual damage through rupturing of the 
fiber of the matenal, just as a wire is broken by frequent bend- 
ing Between these two critical temperatures, therefore, all of 
the work on the rail which is effective in improving the quahty 
of the matenal must be done. 
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(2) In the heavy rail sections there is so much metal in the 
head of the rail, as compared with the amount of metal m the 
web, that the metal in the interior of the head is above the upper 
cntical temperature at a time when the metal m the web is rap- 
idly approaching the lower critical temperature, therefore, 
the rolhng of the rail must be completed at a temperature 
which gives a very soft head, rapidly yielding to the wear from 
passing wheels 

(3) The desire of the mill owners to increase the output 
capacity of their plants, and their consequent rapid handling of 
the rail through the rolls, making as few passes as possible, has 
also undoubtedly something to do with this unsatisfactory 
condition 

Numerous experiments have been made with a view to slight- 
ly modifying the proportions of carbon and other ingredients 
in the steel, without having satisfactorily improved the result- 
ing material The addition of nickel to the rail has been found, 
however, to give a greatly superior metal known as mckel steel 
It, however, about doubles the cost of the completed rail 
Experiments have shown that on track of sharp curvature 
there is considerable economy in the use of this matenal as 
compared with the ordinary Bessemer steel, the life of the 
nickel steel being probably from two to three times that of the 
Bessemer steel and the cost being about double Therefore, 
one-half the labor of relaying is saved and the life of the ties is 
increased by doing away with the frequent respacing necessary 
in renewing rail 

Efforts to devise a rail section which shall satisfactorily over- 
come the difficulties as to unequal cooling have been made, 
but so far without much success The manner in which rail 
wears under traffic has also been studied and several suggestions 
have been made as to the vanation from the normal section 
Rail wear is of three distinct kinds The outer rail on a sharp 
curve fails by the weanng away of the side of the rail head 
On the inner rail the top of the head is ground off On straight 
track the rail usually fails a few inches back of the joint by be- 
mg battered to pieces As the curvature becomes lighter, a 
point IS finally reached where the rail fails by battering at the 
joint before it fails by either side or top wear 

If It were practically feasible to use three sections of rail^ one 
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having a wide, shallow, unsymmetncal head for the outer rail, 
the second having a very deep, narrow head for the inner rail, 
and the third a moderately wide and deep head for straight 
track, an increased hfe per ton of metal would be secured The 
difficulties in the way are the connection of the different sections 
and the carrying of three different sections of rail of the same 
weight on hand 

After rail has become too much worn for service in mam-track 
it is generally removed and used inside-tracks, the worst worn 
rails being culled and scrapped Where the rail has failed from 
battering at the ends, it has been found feasible to saw off the 
defective ends, rednll the rail and relay it m unimportant mam 
lines The mam points to be observed in connection with this 
method of repair are 

(1) The rejection of curve-worn rail 

(2) The careful measuring of the height of each end and the 
matching of rails of the same height at the joint No variation 
greater than 1-32 in should be permitted 

It will be found that rail so handled will give almost the 
same service as new rail 

The cost of resawmg is from 40 to 50 cents per rail, orsay$180 
permile for 70-lb rail, and $220 per mile for 85-lb rail, this expense 
mcludmg the pickmg up of old rail, unloading, sawmg, dnllmg 
and reloadmg 

The difference m pnce between new and old rail is usually 
about $10 per ton, and 134 tons of 85-lb rail are required per mile, 
making the cost per mile $1,340, as agamst the above cost for 
resawed rail, so that there is considerable economy m this opera- 
tion 

There is also a patented process for rerollmg worn rail This re- 
duces the weight about 5 to 10 lbs per yard, costs, roughly, about 
$6 per ton, and is supposed to give the rail a perfectly smooth sur- 
face and slightly better quality, if anythmg, than the ongmal 
rail, due to the additional working it has been subjected to 

The necessity for the renewal of rail is brought about by two 
entirely distmct causes 

(1) Umform wear — This is due to the faction of the wheels 
passmg over the rails, removing particles at the top and sides 
of the rail head and gradually weakened the rail, until it is no 
longer strong enough for economical mamten^nce, 
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(2) Defects — These are brought about during the process of 
manufacture, or by accidents at various times thereafter 

The second class of rails should be removed from the track as 
soon as detected, this almost always requiring merely the removal 
of individual rails, and but seldom the removal of continuous 
stretches 

The Section Foremen should have authority to make such re- 
movals, as defective rail is the usual cause of accidents, due to 
breakage of rail under traffic 

The failure of the first class of rail is gradual and can easily be 
sufficiently anticipated to grant opportunity for the Engineer 
Mamtenance of Way, himself, to pass personally on the desira- 
bility of makmg renewals In the case of curve- worn rails, 
this can be done by obtaming a section of the rail and companng 
it with the original section Standard limits of wear of curve- 
worn rails should be adopted, and the renewals based thereon, 
as otherwise some rail will be removed before the full wear has 
been obtamed, while other rail will not be removed until after 
the pomt of safety has been passed 

Rail Fastenings 

The controversy over the most satisfactory rail-joint has been 
going on for years and a number of very effective patented 
joints are on the market The cheapest jomt consistent with 
fairly good service is the angle-bar It has advantages over 
most of the other joints in that it is easy to apply, that it can 
be applied without respacmg the ties at the time the rail is 
laid, and that it is cheaper in first cost than the other joints As 
agamst this, its strength is usually computed as not over 70% 
of the strength of the unbroken rail, whereas some of the patented 
jomts have a strength of 100% of -the unbroken rail 

Careful tests, extending over a number of years, of the angle- 
bar and a number of patented jomts applied to 85-lb rail, 
failed to develop sufficient economy of mamtenance, all thmgs 
bemg considered, to make it possible to say definitely that the 
angle-bar was not the most economical joint With very light 
sections of rail, however, the angle-bat has shown itself decidedly 
mfenor to a number of the patented jomts, of which, among ' 
others, may be named the Weber jomt, the 100% jomtandthe 
Bonzano joint. 
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There are a number of requirements which a perfect joint must 
supply Some of them are 

(1) Proper support to the rail 

(2) Doing away with the necessity for respacmg the ties each 
time new rail is laid 

(3) Non-interference with the surfacing of the jomt ties 

(4) Simplicity, so that the ordmary laborer can keep them 
in proper adjustment, and so that but little adjustment will be 
required 

Rail which is not positively attached to the tie usually has 
a tendency to creep under the motion of the trafEc, therefore, 
most jomts are so designed that a slot is provided for the spike, 
thus giving a more secure hold on the tie, this bemg one of the 
causes which necessitate respacmg the ties whenever rail is re- 
laid Independent holdmg devices are now bemg used for this 
purpose, they bemg securely attached to both the rail and the 
tie, and sufficient of them bemg placed to hold the rail m its 
proper position In placmg them it is necessary to attach both 
rails to the same tie to prevent the slumg of the tie and con- 
sequent altermg of the gage of the track 

One of the bummg questions m regard to rail-jomts is whether 
or not a tie should be placed directly under the joint Itisprob- 
bable that it is not a matter of much importance whether or not 
this IS done, masmuch as it has been found impossible to satis- 
factonly demonstrate which arrangement furnishes the stronger 
jomt, although the concensus of opinion is m favor of the sus- 
pended jomt 

Progs and Switches 

Railroad practice has gradually narrowed down to the use of the 
split switch at practically all pomts, about the only exception 
being the use of the Wharton switch for sidmgs located on a 
heavy Ime where the sidmgs are very seldom used, and never 
at high rate of speed The advantage of a Wharton switch over 
a split switch is that it gives an unbroken Ime of rails on the 
mam track, and is consequently somewhat safer than a spht 
switch at high-speed pomts 

The practice as regards frogs is to use the spnng-rail frog for 
all sidmgs where the traffic over one Ime is much heavier than 
over the other Ime, and where the speed is high on the one line 
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and low on the other The stiff frog is used at points where both 
tracks are used at high speed or foi yard tracks On yard 
ladders the sliding-wing frog has been found to give good re- 
sults It is not safe, however, for use at points where it is sub- 
ject to high speed 

Ballast 

The function of ballast is to distribute the wheel-load more 
evenly over the subgrade, reducing the pressure per square 
foot, and also to provide a matenal which can be worked in wet 
weather and which will not be materially softened by the action 
of the elements, so that the track can be maintained in uniform 
condition during the entire year 

The choice of the kind of ballast depends greatly upon the 
locality and the character of the service 

The different kmds of ballast generally m use are 
Dirt, 

Engme Cinders, 

Gravel (Includmg zinc and lead chatts, decomposed granite, 
etc ), 

Burnt Clay, 

Furnace Slag, 

Broken Stone 

Dim 

Dirt ballast is quickly worked m dry weather, but has the dis- 
advantage that it is extremely difficult to mamtam the track 
in wet weather The growth of vegetation is very heavy and 
expensive to remove, the track is dusty in dry weather and it 
materially reduces the life of the cross-ties through decay at the 
earth line, and through breakmg in the winter season due to 
the heavmg of the track Tie renewals can be cheaply performed 
in the spnng, but become expensive after the earth has dried out 
and baked 

Gravel 

Gravel, where obtainable, furnishes a ballast which m creases 
the life of the tie, makes it possible to mamtam good track, is 
somewhat more free from weeds than dirt and permits of the 
economical renewal of ties It is economical in the amount of 
labor required for the surfacing of track, as it permits the use 
of the end tamper, which cannot be used with coarse matenal, 
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and which is about four times as fast as any other surfacing 
tool m fine material Its first cost is usually much less than 
that of stone It has the disadvantage that it is usually dusty 
and IS, consequently, imfitted for suburban service or for track 
where the passenger business is of a high-grade character 

Chatt ballast has the advantage over gravel, that it almost 
entirely destroys vegetation and is not very dusty 

Burnt Clay 

Burnt clay is used for ballast, generally, however as alast resort 
It pulverizes rapidly and the growth of vegetation is quite heavy, 
further, as m the case of all coarse material, the surfacmg must 
be done by the use of a tamping pick, which is a slow tool as 
compared with the end tamper m fine material 

Slag 

There are two kmds of slag granulated and coarse Gran- 
ulated slag IS formed by running the molten slag into water and 
forms a fair ballast for yard and side-track work It is very 
light and porous, easily earned away by runnmg water and is 
dusty It can be cheaply worked, however 

The coarse slag is generally crushed, makmg it practically 
broken stone, except that it is very hard, has very sharp pro- 
jections and causes the tie renewals to be unusually expensive 
on account of the difficulty in removing the small particles of 
ballast which obstruct the movement of the tie It has the 
advantage m common with broken stone of being free from dust, 
and weeds do not grow in it 

Broken Stone 

Broken-stone ballast has the advantage that it can be worked 
at all seasons of the year, it well distributes the pressure from 
the tie to the subgrade, is not easily displaced by running water, 
is almost dustless if properly screened, and, with plenty of labor, 
makes it possible to mamtain an almost perfect track the year 
around 

It IS expensive in first cost, causes increased expenditure m 
tie renewals, and requires a considerable force for surfacing 
purposes, and such weeds as do grow m it must be removed by 
hand It is practically the only ballast which is entirely fit for 
suburban and important passenger line service 
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The heavier the traffic the more economical stone ballast be- 
comes It IS tin economical for light traffic 

The comparative cost of maintenance of track in stone, slag 
and gravel ballast i& estimated as follows 


Labor Required in Stone, Slag and Gravel Ballasting 


Item 

To ballast 1 mile track (dressing 

Stone 

Slag 

Gravel 

included) 

To ballast and respace 1 mile of 

3,200 hours 

3,500 hours 

1,060 hours 

track 

To renew 1 mile of ties (2,816 

4,200 “ 

4,500 “ 

1,760 “ 

ties) 

To surface 1 mile ties (2,816 

3,520 “ 

4,020 “ 

2,010 “ 

ties) 

To surface 1 mile ties (2,816 
ties) With end tamper 

Ox 

o 

670 “ 

170 “ 

70 


On the basis of a 10-year life for rail and ties, the work re- 
quired per mile per year m different kinds of ballast, to renew 
ballast and ties and respace ties, is about as follows 

In stone ballast, 772 hours labor 

In slag ballast, 852 “ 

In gravel ballast, 377 '' 

The time required per mile for cleaning ballast is about 300 
hours for gravel and 250 hours for stone 

The cost of ballast delivered, per mile, is about as follows 

Stone $1,000 00 

Slag 300 00 

Gravel 200 00 

The above on the basis of slag being furnished free on board 

cars 

From this data we obtam the following comparisons of cost 
per nule per year 


Item 

Stone 

Slag 

Gravel 

First cost of ballast 

$100 00 

$130 00 $ 20 00 

Application and tie renewals 

100 00 

111 00 

49 00 

Surfacing 

94 00 

100 00 

148 00 

Cleanmg ballast 

33 00 

33 00 

39 00 


Total 


$327 00 $274,00 $256 00 
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On the basis of these figures the cost of maintenance of a stone- 
ballasted track IS about 30% greater than the cost of mamten- 
ance of gravel-ballasted track This conclusion is subject to 
considerable modification under varymg conditions On a 
comparatively solid subgrade it is undoubtedly true that a 
stone-ballasted track, thoroughly surfaced, will remam m good 
condition longer than a gravel-ballasted track, although the 
cost of the ongmal surf acmg is considerably greater , where, how- 
ever, the subgrade is composed of soft matenal and the ballast 
is contmually bemg forced down mto the subgrade by the yield- 
ing of the latter, the track must be frequently surfaced, and the 
economy of a ballast which permits surfacmg to be rapidly and 
cheaply performed is greatly enhanced 

Stone ballast after havmg been m use for a number of years 
loses its value because of the spaces m the ballast becoming 
filled with earth from the subgrade and with cmders or other 
foreign matenal from above, so that it no longer properly drams 
At this time, the ballast should be cleaned with ballast forks 
so as to remove the dirt, placmg the cleaned ballast again m 
the track The cost of this work where the ballast has become 
thoroughly dirty is about $60 per mile, and it is usually foimd that 
from 10 to 20% of new ballast must be furnished to replace the 
material crushed or otherwise lost The track is then m almost 
as satisfactory condition as when first ballasted, and a very ma- 
terial saving m the cost as compared with applymg new ballast 
on top of the old ballast is effected, further, it avoids the necessity 
for raising the track, which, m itself, is an extremely expensive oper- 
ation The standard roadbed for a first-class single-track rail- 
road IS usually regarded as being about 20 ft in width, the edges 
of the slope bemg about 16 ms below the bottoms of the ties, 
and the slope being about to 1 If the track has been raised 
a foot, the result is the same as if the subgrade had been lowered 
a foot, m which case it would be 3 ft too narrow Assuming 
the fill to be 6 ft m height, it would require 3,500 cubic yards 
of fillmg to bnng the banks agam to the standard width and 
height This would cost, m place, not less than 30 cts per yard, 
or practically $1,000 per mile, due solely to havmg raised the 
track one foot This item of expenditure is frequently over- 
looked by officers m charge of track mamtenance They permit 
track to be given a “ general surfacmg, ” that is, to be raised 1 
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to 3 or 4 inches every year or two, instead of compelling the 
section forces to do their surfacing with the level-board and 
consequently keep the track in good surface at all times, then, 
in the course of years, they have finally raised the track a foot 
or more, and it becomes necessary to incur heavy expenditures 
for widening and raising the banks to renew the condition 
which existed before the raising of the track had commenced 
This work is usually so much deferred that the causes which 
made it necessary are generally lost sight of, and the '^general 
surfacing” of track contmues as before 

SECTION LABOR 

The table on page 275 shows the distribution of section 
labor for one year on a section of road 91 miles in length, 
having 6 miles of second track and 30 miles of side-track, 
the average number of trains per day was 5 passenger and 
12 freight in each direction, makmg a total of 34 trains per 
day The rail was nearly all 85 lbs per yard, about two years 
old, and the track thoroughly ballasted with gravel , the aline- 
ment was about 90% straight line and the remainder curvature 
of two degrees and under The record, therefore, represents 
maintenance under the most favorable conditions 

It will be noted that the principal items of expenditure are 
for 


(1) Surfacing main-track, 23% 

(2) Applymg track material, 22% 

(3) Patrolling and going to and from work 18% 

(4) Cleaning weeds from ballast, 6% 

(5) Mowing and burning right of way, 6% 


Total, 75% 


It will be noted that there are four general classes of section 
work involved in the care of the track and nght of way, viz 

(1) Track Maintenance , 

(2) Applying Track Materials 

(3) Roadway P olicing , 

(4) General Cleaning 
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Section Labor for One Year 




Hours per 

Item 

Hours 

Mile of 
Road 

Per cent 

Shimming mam-track 

4,171 

46 

3 

Surfacing mam-track 

34,805 

383 

23 

Linmg mam-track 

5,739 

63 

4 

Gaging mam-track 

1,250 

14 

1 

Tightening bolts, mam-track 

3,664 

40 

3 

Tightenmg spikes, mam-track 

250 

3 

— 

Respacing ties, mam-track 

3,629 

40 

3 

Total Mam-Track Mamtenance 

53,408 

589 

37 

Line and surface, side-tracks 

3,425 

38 

2 

Gaging side-tracks 

112 

1 

— 

Total Side-Track Mamtenance 

3,537 

39 

2 

Distributing rail and joint matenals 

2,123 

24 

1 

Laying rail 

6,107 

69 

4 

Loading old rail and joint materials 

735 

8 

— 

Renewmg frogs and switches 

877 

9 

— 

Distributing ties 

3,047 

33 

2 

Renewmg ties 

22,542 

247 

14 

Loadmg old ties 

1,749 

19 

1 

Total Applying Track Matenals 

37,180 

409 

22 

Removing snow 

4,641 

51 

3 

Ditching 

2,152 

23 

1 

Sodding banks 

1,510 

16 

1 

Watching track 

128 

1 

— 

Patrolling and going to and from work 

27,106 

300 

18 

Total Roadway Policing 

35,537 

391 

23 

Cleaning road-crossings, station grounds, 




yards, etc 

998 

11 

1 

Cleanmg weeds from ballast 

8,370 

92 

6 

Mowmg and bummg nght of way 

8,470 

93 

6 

Total General Cleanmg 

17,838 

196 

13 

Other Mamtenance of Way Work 

7,594 

83 

5 

Total Mamtenance of Way Work 

155,094 

1,707 

100 

Other Work (betterments, etc ) 

70,852 

785 
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Track Maintenance — As ordinarily constructed, the roadway is 
made up as follows 

(1) The Subgrade — Composed of the soil found in the im- 
mediate vicinity Most soils are compressible, and their sup- 
porting power IS more or less modified by the amount of moisture 
contained therein, they are, therefore, unable to support prop- 



erly the load per square foot which is transmitted from the 
bottom of the tie 

(2) Ballast — Is used for the purpose of distributing pressure 
from the bottom of the tie over a wider area of the subgrade, 
and also for the purpose of having available under the tie ma- 
tenal which is not readily acted upon by considerable amounts 



Fig 2 — Side Elevation 

of moisture, and which, therefore, maintains a comparatively 
uniform supporting power at all seasons 

(3) Cross-T'ies — ^The province of the cross-tie is to distribute 
the pressure received from the rail over a greater area, and to 
lold the two rails in their proper relative position 

(4) Track Sp%kes—7he track spike is used to attach the 
rail to the tie. 
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(5) Rail — The rail is used for the purpose of securing a smooth, 
hard surface, not easily abraded by passing wheels, and which, 
acting as a girder, distributes the pressure from the wheel over 
one or more ties 

(6) Rail Jomts — Are used for the purpose of connecting the 
ends of adjacent rails, and also for supporting the rail ends 
during the passage of the wheel from one rail to the other 

Figs 1 and 2 illustrate, m a general way, the cross-section and 
side elevation of the roadway 

Track Maintenance is concerned with the keeping of the dif- 
ferent track materials m their proper relation to each other, 
and to horizontal and vertical planes Owing to the great 
weight and velocity of trams, it is necessary, in order to avoid 
severe shocks, that the top of the rail shall so guide the tram 
that the direction of motion shall not be suddenly changed, 
either vertically or honzontally 



Fig 3 — Plan Showing Track Out of Gage 

The following are the principal defects in the maintenance of 
the above rails which it is the province of track maintenance 
to correct 

(1) Track Out of Gage (See Pig 3) 

(2) Track “ Out of Line (See Fig 4) 

(3) Track “ Out of Level ’’ (See Fig 5) 

(4) Track ''Out of Surface^' (See Fig 6), 

(5) “ Low Joint (See Fig 7) 

(6) Track " Center-Bound (^ee Fig 8) 

(7) Track “Spnngy ” (See Fig 9) 

(8) Loose Bolts (See Fig 11) 

(9) Loose Spikes (See Fig 12) 

(1) Track " out of gage is usually caused, on straight line, 
by its having become out of surface, whereupon blows on the 
rail-head from passing wheels cause the rail to force the outer 
spike out of position, as shown by Fig 12 In some cases, 
when new rail is laid, sufficient care is not taken and the rail 
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IS not laid to the proper gage, also, where the ties are not 
properly adzed to give a full bearing to the new rail, the rail 
sometimes shows a tendency to overturn, revolving on the outer 
edge of the base, which also sometimes cuts into the tie 

This has the same effect upon the top of the rail as the moving 
of the entire rail out of gage On curves the head of the outer 
rail wears, and this again produces inaccurate gage Assum- 
ing the normal gage of 4ft 8^ ms , there is in itself no 
senous menace to safety, nor to the smooth nding of the track, 



Fig 4 — Plan Showing Track ** Out of Line ** 

if the gage is allowed to become 1 in wider, provided it is so 
uniformly over a considerable distance, and provided the change 
in the gage is so gradual as not to bring about a sudden change 
in the direction of motion of the passing wheels Of course, it 
is necessary that the rail be properly secured to the tie by the 
spikes The condition shown in Fig 12 is dangerous, because 
both spikes are practically useless 

(2) Track gets “ out of hue for the same reasons that it gets 
out of gage This condition is also brought about, to some ex- 



Fig 5 


tent, by the pressure produced by the expansion of rail m hot 
weather, where sufficient margin has not been allowed between 
the ends of the rails It is corrected by using lining bars to 
throw the track to its proper location It will be noted upon 
examining Figs 3 and 4, that the track which is out of line and 
also out of gage, may, in some cases, nde more smoothly if 
neither rail is brought to a true line, as such true line on one rail 
would throw all the inaccuracy of the gage on to the other rail 
(3) Track becomes QUt of level through the settling of the 
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tie into the ballast and through the settling of the ballast into 
the subgrade Fig 5 shows in dotted lines the original track 
cross-section, while the full lines show the position assumed on 
account of tie and ballast settling under the weight of the pass- 
ing trains It will be noted that one end of the tie has main- 
tained its position It IS seldom that a single tie is depressed, 
in the great majority of cases the weakest point in the track, viz , 



Fig 5a — Cross-sections Showing Tie Raised Ready for Tamping 

the joint, settles, as shown by Fig 7, in which case from two to 
SIX ties are usually affected In some cases both rails go down 
over greater or less distances This finally produces a situation 
such as is shown in Fig 6, where the heavy full lines indicate 
the present levels of the two rails, and the hght full line the 
onginal elevation of both rails It will be seen that not only 
have both rails settled, but that they have settled unevenly, and 
that the worst settlement in each case is at the joints As the 



a Represents Old 8ed of Tie 

Fig 5b — Longitudinal Section Showing Poorly-Tamped Tie 

ballast supports the tie and the tie supports the rail, and as it is 
manifestly not practical to raise the subgrade where it has set- 
tled under the ballast, the method of correcting errors in 
surface ” must be in one of two directions 
(a) Leave the tie in its new position and place a shim of proper 
thickness over the tie to support the rail at its proper elevation, 
or (6) raise both tie and rail and fill in the vacant space above the 
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old bed of the tie with new ballast The first method must be 
employed m winter, when the ballast is so frozen that the tie 
cannot be moved, and this operation is^usually known as “Shim- 
ming Track 

The second method is the one usually employed, and Fig 5a 
shows the situation after the tie and rail have been raised to the 
original level In the one case the entire tie has been raised, 
whereas in the other case one end has been left in its original 



Fig 6 —Side Elevation Showing Track “ Out of Surface 


position There are two methods of filling in the void between 
the tie and its old bed thus formed by raising the tie to its 
proper position The first method is to insert the necessary ballast 
along the side of the tie, as shown in Pig 2, where a side tamping 
bar is shown as being used to force the ballast under the edge of 
the tie It will be noted that the ballast has been excavated 
between the ties down to the bottom of the tie in order to expose 
the void It IS usually necessary to do this on both sides of 



Kevation of Track “ Out of Surface.” showing result 
of merely bnnging both rails to the same transverse level 
Heavy line shows new level of both rails 

the tie to be tamped, and even then, unless the work is accurately 
performed, the ballast is not forced under the tie its full width 
but IS left in the position shown by Pig 5b Inasmuch as this 
does not give full support to the tie, it is usually but a short time 
until the tie again settles and the work must be repeated It 
wll be evident, on consideration, that the old bed, on which the 
tie has rested, will be much more solid, and will consequently offer 
better support to the tie if it is not disturbed m the process of 


ECQNOMIC OPERATION 


281 


adding the matenal above it to fill the void , but it requires care- 
ful work to prevent the destruction of this old bed and yet avoid 
the condition shown in Fig 5b The shovel, side tamping bar 
and the tamping pick are the tools used m mserting the ballast 
under the edge of the tie 

The second method of insertmg the ballast into the void is 
to force it m at the end of the tie after it has been raised, this 
can only be done with fine matenal (this is also true of the side 
tamping unless the old bed is destroyed) The end tamping 
avoids the necessity for taking out the ballast from between the 
ties in order to expose the void 

(4) Fig 6 illustrates track which is not only “ out of level/' 
but IS “ out of surface " longitudinally If the track were merely 
leveled up it would then be left in the position shown by Fig 6a, 
in which case, although the two rails would be at the same level 
at all opposite points, the track wouldstillnderoughlybecausethe 
direction of motion of the passing wheels would be continually 



Fig 7 — Exaggerated Side Elevation of Low Joint 

rapidly changing in a vertical direction , the level-board is used 
for the purpose of determining to vdiat extent track is out of level, 
but the eye must be used as a guide in correcting track which is 
out of surface longitudinally Referring to Fig 6 If the two 
rails are brought up to the original level shown, the errors of level 
and surface will have been corrected , but this involves a consider- 
able amount of work, which can be somewhat reduced if the track 
IS brought to the position shown by the dotted lines This leaves 
but four points {a, b, c and d) where the direction of movement 
of wheels will be changed vertically, and if this change of move- 
ment is not too sudden, the track will nde in a satisfactory man- 
ner The carrying-out of such a surfacing scheme as required 
by the dotted line, is one which requires considerable skill on 
the part of the section foreman, as he must first locate the cntical 
points, a, 5, c, d, to which he has to work, and only after having 
found them is he in position to commence the raising of the 
track In the illustration these points are all on one rail, but 
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it sometimes occurs that they are located first on one rail and 
then on the other, which further complicates the work 

(5) By far the most frequent surfacing work performed by the 
section forces is the correction of the “ low joint,” as shown in 
Fig 6 at Y, and in Fig 7 on a larger scale This defect is 
usually one of both level and of longitudinal surface, especially 



on track where the joints are not opposite The dotted line, Fig 
7, shows the usual mode of correction, but this (see Fig 6) 
does little toward correcting the general surface, as the rail is 
brought up, not to the level of the opposite rail, but merely by 
eye to Ime up the one rail 



Fig 8a — Cross-section showing Cause and Remedy for Center-bound 
Track A A AA, original sub-grade, BBB B, original ballast 
section , C C C C, original position of tie 

The practice of so “picking up joints” without using the level- 
board is responsible for the gradual creation of the general con- 
dition shown by Fig 6 To obtain first-class track requires the 
use of the level-board in all surfacing work 

(6) It frequently happens that the section foreman, in order 
to save himself the time and trouble of looking after these critical 



ECONOMIC OPERATION 


283 


points, undertakes to surface the track “ from the face,^^ 
often lifting it to a plane above that it onginally occupied 
This results m a condition shown by Fig 8 The track has been 
raised so high that there is no longer ballast to properly support 
it and it thereupon brings about the condition known as ^^center- 
hound track, the tie being left unsupported at the ends and 
the track consequently acting as if it were mounted on a 
pivot and oscillating under passing trains. Not only is this 


Fig 9 — Cross-section of Springy Track 


objectionable on account of rough track produced, but (See Fig 
8a) it requires, in order to correct the difficulty, the furnishing 
of additional ballast and the widening and raising of the sub- 
grade When it IS considered that the cost of doing the addi- 
tional grading and ballasting necessitated by a raise of 1 ft on 
a 9-ft fill will be from one to two thousand dollars per mile, it 
will be seen how important this usually neglected detail of track 
maintenance becomes 
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Fig 10 


(7) Springy track, the opposite condition from “ center- 
bound track,’' is where the ties are supported only at the ends 
This causes the track to settle quickly under load and also 
produces an effect on the cars similar to that experienced by a 
man in runmng across a long plank supported at each end, if 
his steps are in unison with the rate of vibration of the plank, 
he will break the plank , if they are not so in unison, the vibration 
gf the plank will produce exceedingly unpleasant shocks 
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Fig 9 shows such track, while Fig 10 shows the proper tamping 
of ties For a distance of about 9 ins inside of the rail, the ties 
should be as thoroughly supported as possible In the center 
of the track, however, no effort should be made to thoroughly 
pack the ballast under the tie, as center-bound track is apt to 
result 

(8) Fig 11 shows a cross-section of a rail near the joint 
where the joint is of the ordinary angle-bar type It will be 
noted that the under side of the rail-head and the top of the 
base of the rail are on converging lines and that the top and 
base of the angle-bar are shaped at the same angle, so that as 
the angle-bars are drawn together they tend to fit the rail 



Fig 1 1 — Cross-section Showing Effect of Loose Bolts 


closely, as shown by the left-hand bar, the right-hand bar, how- 
ever, in the position shown, offers no support whatever to the 
rail and will not until it is drawn up in contact therewith If 
the bolts are not tightened, or are permitted to come loose, the 
angle-bars are allowed to assume the position shown by the right- 
hand bar, and cease to be of use in supporting the rail Only by 
constant and systematic tightening of the bolts can this con- 
dition be avoided, and a definite day each month should be set 
aside for the actual testing and tightening of each bolt in the 
track It IS usually not realized how thoroughly the value of 
the joint is destroved where loose bolts are permitted 

(9) The wave motion of the track under passing trains 
causes considerable pressure to be exerted tending to draw 
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the spikes out of the tie, and finally produces a condition such 
as shown by the right-hand spike, Fig 12 This necessitates 
the occasional driving down of the spikes to contact with the 
rail 

As track defects are brought about principally by the passage 
of trains over the track, and as but a small variation from the 
perfect condition is allowable from the standpoint of safety 
and comfort, constant attention to the removal of these defects 
IS absolutely necessary to the securing of satisfactory results 
The remaining work of the section forces is, however, largely 



seasonal in character In the winter comes the removal of 
snow and ice, as soon as sprmg arrives, there is urgent need for 
the opemng up of ditches in order that the rainfall and the 
melting snow may be quickly carried away from the track, as 
soon as this is accomplished, the applying of track materials — 
especially ties — begins This is interrupted once or oftener 
later in the season by the necessity for keeping the weeds in 
check on the roadway and in the ballast Later, the ditches 
must again be gone over, so that the rainy season may be en- 
tered upon under the most favorable conditions 

Attention has been called to the fact that perfectly executed 
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maintenance of track requires the constant attention of the 
section forces to eliminate the errors of line and surface as they 
occur, thus securing track m uniform condition throughout, and 
preventing the occurring of dangerous defects 

On the other hand, to obtain the best results m the execution 
of the other items of section labor, it is desirable that the different 
sections shall, as far as possible, be continuously engaged on the 
same class of work at the same time, and that this work shall be 
prosecuted to completion without interruption The execution 
of work in this manner makes it possible to compare the work 
done by one section-gang with the work done by others If all 
are engaged at the same time in renewing cross-ties, much can 
be accomplished in the way of pushing the work by weekly 
comparative statements of work done, such as the following 

OFFICE OP DIVISION ENGINEER— EASTERN DIVISION 
Analysis of Tie Renewals Week Ending May 21, 1906 



Ties 

Hours 

Average 

Section 

Renewed 

Labor 

per Day 

1 

400 

400 

10 

2 

10 

20 

5 

3 

300 

200 

15 

4 

600 

750 

8 

5 

240 

200 

12 

6 

500 

500 

10 

7 

600 

333 

15 

8 

400 

444 

9 

9 

200 

167 

12 

10 

6 

3 

20 

Subdivision 




A 

3156 

3017 

9 6 

B 

6120 

6100 

12 0 

C 

2200 

2750 

8 0 

D 

1000 

715 

14 0 

Division 

12476 

11582 

11 6 


Each Roadmaster should be given the data showing what 
each of his Foremen accomplished, and also the averages for the 
other districts These he should show to his Foremen No 
man likes to acknowledge infenority to those about him occupy- 
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ing similar positions, and a friendly rivalry does good in many 
ways 

The usual organization of the section forces is to place a gang 
of from three to eight men in charge of ah of the roadway 
maintenance work on each consecutive district of from five to 
eight miles of road This organization is unsatisfactory, inasmuch 
as it requires the handling by the same force of the two entirely 
distinct classes of work above mentioned the one class, ‘‘Track 
Maintenance,’’ requiring constant attention to the removal of 
contmuously recurnng defects, while the other class of work is 
reqmred to be done only at certain periods of the year, but 
should be continued without interruption until completion , this 
continuance being, however, inconsistent with the proper 
maintenance of the track 

When the attention of the foreman of such an organization is 
called to the unsatisfactory condition of his track, he is apt to 
explain that it is due to the necessity for putting in ties, or for 
the cleaning of his roadway When his attention, on the other 
hand, is called to the small number of ties put in during the day, 
he explains that he was obliged to pause from the tie renewal 
to surface some rough track Again, when a reduction of 
track force is made, it too often occurs that the reduction falls 
on the surfacing instead of on the miscellaneous work, and only 
the closest watching on the part of the Roadmaster and the 
Division Engineer will prevent it 

The following modification of the ordinary track orgamza- 
tion has been worked out with a view to avoiding these defects, 
and has proven very satisfactory on lines where the total sec- 
tion force averages not less than 0 8 of a man per mile of road 
Surfacing Section Force — This force will have charge of 
the lining and surfacing of the main-track, and will be utilized 
for no other purpose, except in case of emergency 

General Work Section Force — ^This force will regularly 
perform all work on the territory covered by it, except main- 
track hmng and surfacing, and will, in addition, when it becomes 
necessary, assist the Surfacing Section Force in lining and sur- 
facmg the mam-track 

There shall be a section foreman in charge of each Surfacing 
Section, and a section foreman in charge of each General Work 
Section, each foreman to be directly under the orders of the 
Roadmaster, and in no wise responsible to the other foreman 
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It is not necessary that the General Work and the Surfacing 
Sections shall begin or end at the same point The conditions 
governing the work to be done by each are different, and there 
may be cases where portions of two or more General Work 
Sections extend over the same Surfacing Section 
With this organization, the Surfacing Section Force is able 
to give uninterrupted attention to the ehmination of defects in 
the hne and surface, whereas the General Work Section can be 
employed continuously on any piece of work until that work is 
completed For example, it can be employed on tie renewals 
until all of the ties for the year have been renewed This makes 
it possible to see exactly what the gang has accomplished per 
man, and to compare it with the work of other gangs employed 
m the same manner Likewise, the efficiency of the surfacing 
gang can be more-or-less accurately determined by observing 
the condition of the track under its charge and comparing it 
with the condition of similar track in the charge of other gangs 
By making the Surfacing Sections about eight miles in length 
and by varying the length of the General Work Sections from 
one to fifteen miles according to the amount of work thereon, 
about the same total number of sections will be required as 
with the usual organization 

It will usually be found desirable to commence the Spring 
work with both classes of gangs correcting imperfect line and 
surface, and, after the track has been brought up to fairly good 
condition, the Surfacing Gangs should be required to keep it up 
Owing to the mcreased length of sections, good hand-cars 
are very necessary to the success of this organization A car 
in good condition can easily be run at the rate of 10 miles per 
hour, while a worn-out car can hardly make 5 As the section 
forces will average about 10 miles per day, a poor car means a 
daily loss of one hour to each member of the gang, or say 5 
hours m all This costs the Railway Company about 16 cents 
per hour, or say $225 per gang per year a new hand-car is 
worth less than $50 and will stay in good repair for years, with 
proper care 

/determination of Maintenance-of-Way Work To Be 

Performed 

As the primary object of track maintenance is the carrying 
of trams over the track safely and without undesirable shock. 
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it would seem that so long as this condition exists there is no 
need performing any work thereon m the way of surfacing 
and lining, inasmuch as serious increases of this kind are in}tnedi- 
ately noticeable on trains running at high speed, and this long 
before they reach the danger point 

As it IS, beyond all other things, desirable that the track shall 
be in uniform condition, some means of marking the track which 
is below standard is required, in order that the labor of the sec- 
tion men may be directed to the places where it is most 
needed 

One of the duties of the Roadmaster and of the Division En- 
gmeer, is to frequently nde over the track on fast trains, m order 
to know the points where the track ndes roughly, this mfonnation 
being conveyed as quickly as possible to the section men, so 
that the defects may be remedied This information can be con- 
veyed by means of a memorandum to the Section Foreman, but 
a much more satisfactory method is to equip a car with an appara- 
tus which will squirt a small amount of whitewash on the rail at 
points to which it is desirable to call attention This apparatus 
may be operated by the Roadmaster at such points as he may 
desire to have the section men attend to, or it may be designed 
to mechanically mark low jomts, or the location of other defects 
m the track which produce considerable side or vertical oscillation 
of the car 

For the purpose of marking rough track, a simple device, 
consistmg of a reservoir containing a mixture of whitewash, can 
be attached to an ordmary coach, and by means of a valve 
operated by the roadmaster m the car, the track can be marked 
at will Where it is desirable to secure a record of the relative 
condition of different sections of track, or of the same track at 
different periods, a more comphcated device must be employed, 
such as the one which has been m use on the Baltimore & Ohio 
System for a number of years From it is produced a record 
such as that shown in the table on page 290 

The car is equipped so as to secure a graphic record of the 
gage of the track, m addition to the record of low jomts and 
car swings Exammation of the gage diagram shows at once 
the condition of any desired piece of track which has been 
passed over, and makes it possible to determine exactly where 
the track should be regaged 
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The following is a copy of a portion of a report showing the 
results of the inspection described on pages 289 and 291 

Report of Track Inspection 



Eastern Division 

Name of Roadmaster 


J Smith 

W B Brown 

iM Jones^ 

jp Welch^ 

Division 

Date of Inspection 

4-26-06 

1 

4-27-06 

4-28-06 

14-28-06 

|4-26, 28-06 

Miles Inspected 1 

1 

1 . _ 

102 4 

95 0 

127 0 

40 0 ! 

364 4 

Total 

Readings 

l-m low places 

220 0 

3,850 

2,212 

2,570 

1 8,852 

f-in low places | 

1 

6 0 

37S 

228 

730 

1,342 

1 

Car Swings | 

7 0 

1 

193 

35 

300 

535 

Average 

per 

Mile 

i-m low places j 

1 

2 16 

i 

40 53 

17 42 ' 

64 25 

24 56 

1 in low places 

1 

0 00 

[ 

3 9S 1 

1 80 ^ 

18 25 

3 69 

Car Swings 1 

1 ' 

1 

0 07 

2 03 

i 

0 28 

7 60 

1 41 

Inspection of 

Apnl-May 

1906 

Deductions for 
Defects 1 

1 

1 0 51 

12 10 

1 

5 04 ^ 

30 45 

[ 8 41 

1 Standing 

Mark 

99 49 

87 90 ! 

94 96 

69 55 

91 59 

t Relativej 

1 1 0 

41 0 

25 0 

45 0 

8 0 

Inspection of 

Sept Oct 

Nov , 1905 

Standing 

Mark 

99 61 

90 10 

95 21 

82 25 

93 56 

Relative 

X 0 

25 0 

10 0 

35 0 

5 0 

Inspection of 

Apr , May, 

June, 1905 

Standing 

Mark 

94 30 

84 14 

90 18 

65 00 1 

89 46 


Relative 

13 0 

28 0 

20 0 

1 

40 0 

11 0 
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As errors of gage are usually of slow growth, it is generally 
possible to set aside the winter months for the correction there- 
of, thus furnishing work for the track men at a period when they 
are frequently not otherwise fully employed 
The mark given the different terntones covered by the car 
inspection is obtained by reducmg the number of low joints and 
car swings on a distnct to the number per mile, and then sub- 
tracting from the perfect mark — 100 — the following amounts 
for the different defects 

l-m low place, 2 of one point , 
f-in low place, S of one point, 

Car swmgs, 4 of one pomt 

These deductions were arrived at arbitrarily by determinmg 
the number of such errors in a mile of track which was assumed 
to be 90% perfect, and by taking other miles of track which were 
considered as representing other degrees of perfection, and from 
these data determmmg the effect of the different defects on 
the Tiding of the track It was found that a single jomt less 
than |-m low m a chord of 6 ft , is not perceptible on a pas- 
senger coach nmning 60 miles per hour, whereas a f-m low joint 
produces an xmpleasant sensation 

Other Section Work 

The determmmg of track matenal renewal work has already 
been covered under the head of “Track Matenals ” The amount 
of work to be done on a given territory m the way of improving 
appearances should be regulated by definite mstructions similar 
to the fallowing 

General iNSTRUcrfoNS 

CLEAIONG 

It xs desired that the cleaning of the property shall be carried at all 
times to the extent of secunng safety of employees and patrons from ac- 
cident, avoidance of danger from fire and the secunng of such neatness 
of appearance as will conform properly to the surroimdings 

To secure these results, it is considered desirable to divide the road mto 
three classes, as follows 
First Class — Subuiban Distnct s 

Second Class — ^The Mam Lines, exclusive of first class 
Third Class — ^All Branch Lines 
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ROADBED BETWEEN SOD LINES 

First Class — ^To be neatly dressed and at all times kept clean and free 
from weeds, sod lines to be maintained in accordance with standards 

Second Class — ^To be weeded and cleaned twice each year, the time 
for weeding depending on the climate and being so selected as to, as far 
as possible, permanently destroy the growths Sod line to be defined 
and trimmed once each year, at second cleaning 

Third Class — To be cleaned and weeded once each year, except when 
the growth is so rank as to interfere with the traffic or track maintenance 

RIGHT OF WAY. 

Efforts should be made to secure a grass-covered right of way, free from 
large or noxious weeds, such as thistle, wild parsnip, etc This can best be 
done by persistently cutting during flowenng, thus preventing seeds 
from maturing Distinction should always be made between right of 
way in the vicmity of towns and those portions which are in the mountain- 
ous, rough, or thinly settled and uncultivated distncts, much less care 
being required on the latter In general, it is desirable to make the right 
of way harmonize with its surroundings Keeping this distinctly in 
mind, the three classes of line should be treated in general as follows, 
where the surroundings required the neatest work, — ^less work to be done 
at other points 

First and Second Class Twice a year, mow two swaths outside the 
sod Ime and mow any individual rank growth beyond this line It is 
not regarded as necessary to mow clean stands of grass free from weeds 

Third Class — Once each year, mow one swath outside the sod line and 
wherever else it is necessary to prevent danger from fires or to comply 
with law Through important towns more work may be done Right 
of way can sometimes be burned off to advantage instead of mowing it, 
or farmers can sometimes be induced to mow for the hay 

SODDING. 

First Class Cuts to be neatly sloped and sodded or seeded, or both, 
as circumstances may require, rock cuts should be neatly trimmed and 
the earth parts sodded, m solid rock cuts, creeping vines may be planted 
This work to be done only by special arrangement with the Engineer 
Maintenance of Way 

Second Class — Cuts will be sodded or seeded when necessary to pre- 
vent slipping of banks, work to be done for this reason rather than appear- 
ance, and also only by special arrangement with the Engineer Mainte- 
nance of Way I 

Third Class — Little or none of this work is necessary If any is done, 
it should be done to prevent slipping of banks, and only by special arrange- 
ment with the Engineer Maintenance of Way 

BRIDGE AND BUILDrNG SURROUNDINGS 

Oil, waste, paper, dry grass, shavings, and all inflammable materials will 
be kept away from buildmgs, bridges, etc , at all times 
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WHITEWASHING 

Wlntewashing will be done only where required for sanitary purposes 
YARDS, 

Cleaning of yards will usually be done by men assigned continuously 
to ’ this duty 

Especial attention must be given to the prompt removal of obstruc- 
tions endangenng the safety of yardmen in performance of their duties 

The organization of all large bodies of men to do effective work 
IS a matter requiring careful study in each mdividual case 
The general method to be followed in working out such organi- 
zation IS to make a list of the different parts of the work to be 
performed, to estimate the amount of time required on each of 
tnese parts in executing the given amount of the completed work, 
and then to so arrange the force that each part will be performed 
at as nearly the same rate as possible, thus avoiding the neces- 
sity for changing any man or group of men from one class of 
work to another, with the consequent loss of time involved in 
making such changes Careful and intelligent supervision will 
make it possible to determine which of these sub-organizations 
have too large and which have too small a percentage of the total 
available force to enable them to carry out their portion of the 
work at the proper rate, and the organization should be 
modified accordingly A glance at a gang of men employed on 
a piece of work containing several distinct operations will almost 
invariably show several men not working The careful orgam- 
zer should at once ascertain why this condition exists, whether 
it IS that other work which must be performed first has not been 
performed and is delaying these men in their work, or whether 
it IS simply a case of the men resting for a moment, or of their 
shirking their work As an example of such analysis, let us 
take the case where new rail has been laid, but the ties have not 
yet been respaced, and where it is now proposed to replace the 
dirt ballast with gravel ballast to a depth of 6 ms under the 
bottoms of the ties, and, at the same time, to respace the ties 
so that they shall properly support the rail-jomts, shall be at 
uniform distances apart, and so that a uniform number of ties per 
rail shall be in the track on the completion of the work 

Followmg are the various steps to he taken 

(1) ExcaVate the dirt ballast to the bottom of the ties 

(2) Respace the joint-ties to their proper positions, replacing 
at the same time any worn-out ties with new ties. 
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(3) Unloading sufficient ballast to support the track when 
raised 6 ms 

(4) Place a track jack under the rail between one of the joint- 
ties and the tie beyond it and laise the rail ’with the jack the 
six inches required 

(5) Place sufficient ballast under the two joint-ties directly 
under the rail to support the track when the jack is removed 
As soon as this has been done, move the jack ahead to the next 
joint where the operation is repeated 

(6) Place a second jack under the other rail opposite the first 
jack and raise this rail to a level with the other rail by use of a 
level-board, tamping the joint-ties so that this jack can also be 
released and moved forward to the next joint 

(7) This leaves the track swinging, it being supported entirely 
by the joint-ties, which have already been moved to their proper 
location, the remaining ties can now be easily pushed to their 
proper positions, removing any superfluous ties or adding any 
ties necessary to secure the proper number 

(8) The remaining ties can now be tamped and surfaced, com- 
pleting the operation so far as it can be done by the first unloading 
of ballast 

The two gangs of jack men would ordinarily require two men 
each, one man carrying the jack and the other man carrying 
the jack-level and two shovels As soon as the track is raised 
to the proper elevation, these two men should tamp the joint-ties, 
using the shovels for the purpose Each jack gang requires 
a sub-foreman, the first being necessary to direct when the track 
has been brought to the proper level, this being done by sighting 
from a pomt where the track has already been raised to a mark 
set up some distance in advance The second sub-foreman 
directs the raising with a level-board, and he also can assist the 
second jack gang somewhat in the tamping of the joint-ties 
The remamder of the gang imder the foreman is employed m 
the fillmg in, etc , and it usually requires about 16 men to keep up 
with the two gangs of jack men, depending somewhat on the 
material used By keeping these three gangs slightly separated, 
it IS possible to exercise very close supervision and to secure 
rapid work, as compared with that when the men are allowed 
to bunch where they will be in each other’s way and cannot be 
closely observed If it is found that the jack men are getting 
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too far in advance of the larger ga::^g, this indicates the need for 
increasing the mam force, either by puttmg on more men, or by 
temporarily puttn^g one of the jack gangs m with the mam 
force " The preliminary work of takmg out the old ballast and 
respacmg the joint-ties must, of course, be treated as an entirely 
separate operation, as sufficient track must be prepared in ad- 
vance of the unloading to make it possible to unload an entire 
tram of ballast at once 

Another item of Mamtenance of Way work which leqmres 
caieful orgamzation for effective performance is the renewing 
of ^ rail The elements of this work are as follows 

(а) Preparatory — Performed by a separate gang 

(1) Adzmg of ties to get a level bearing for the new rail 

(2) Unloading new rail and rail fastenings 

(3) Bolting of angle-bars loosely to rear end of rail to be 

laid 

(б) Matn OperaUon — Performed by rail-laymg gang 

(1) Pulling spikes from one side of old rail — 2 men re- 

quired 

(2) Throwmg old rail out of track — 2 men required 

(3) Pmishing adzing of ties — 2 men required 

(4) Carrymg rail to place — two gangs of 16 men each 

(5) Placmg expansion shims between rails — 1 man required 

(6) Part bolting jomts — 2 men required 

(7) Part spiking new rail to place — 4 men reqmrea 

(8) Fmishing spiking and bolting — 4 men required 

(9) Material distribution — 1 man required 

(10) Water boy — 1 man required 

(11) Foreman — 1 man required 

Total, 62 men 

(c) Fm^sh^ng up — ^To be performed by a separate gang 

(1) Respacmg ties 

(2) Unbolting old rail 

(3) Loading old rail and rail fastenings 

The heaviest work m this organization is the carrymg of new 
rail to place, and increase m the speed of operation can be ob- 
tamed by occasionally transfernng some of these men to the 
lighter work, puttmg the fresh men on the rail-carrymg work 
If it IS found that, owing to the load situation, the men pullmg 
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spikes are getting too far ahead, they can be brought back and 
put to assisting some of the other sub-forces which are progress- 
ing more slowly 

It is by attention to these details that the successful foreman 
secures better results than the man who pays httle or no atten- 
tion to organization 



CHAPTER III 

Machinery Department Operations 
A — General 

The Machinery Department is usually charged with 

(1) Repairing of locomotives and cars 

(2) Maintenance of the Repair Plant, such as shop machinery 
and tools 

(3) Preparation of Locomotives and Cars for Service 

(4) Instruction of Enginemen and Firemen in regard to the 
proper care and handling of their engines, and as to 
economical fuel and supply consumption 

The expenditures for which it is held responsible are shown in 
the Table on the following page 

The repmr of equipment is subdivided, in the system of 
Disbursement Accounts, according to the different classes of 
equipment, viz 

Locomotives, 

Passenger Cars, 

Freight Cars, ^ 

Work Cars, 

Marine Equipment 

The preparation of equipment involves, 

(1) Locomotive Preparation, including the ash-pit work of 
cleaning fires, ash-pans and spark-arresters, wiping, boiler 'wash- 
ing, handling of coal, water and other supplies, the lightmg of 
fires and the turntable work 

(2) Passenger-Car Preparation, including the cleaning of 
coaches and other passenger car equipment, the furnishing of 
water, coal, ice, gas and other supplies 

(3) Freight-Car Preparation, including mainly, the lubrication 
of journals and the supplyiflg of the cabin cars with coal, oils, 
waste, etc 

With the exception of the force of Car Repairers and Inspectors 
at junction points, the Mechanical Department has the advantage 

397 
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Mechanical Department Expenditures 



Account 
Number, 
(see Part III ) 

% of Total 
Machinery 
Depart- i 
ment ’ 
Expenses 

% of Total 
Operat mg 
Expenses 

Repairs 

I ocomotives, Repairs 





of 

321 

30 1 

10 7 


Passenger Cars, Re- 





pairs of 

322 

4 5 

1 6 


Freight Cars, Repairs 



1 


of 

323 1 

19 4 

6 9 


Work Cars, Repairs of 

324 

0 3 54 3 

0 1 19 3 


Tools and Machinery, 

— 

— 

— 

Plant 

Repairs of 

327 

2 2 

0 8 


Shops, Heating and 





Lighting 

328 

0 3 2 6 

0 10 9 

Engine 

Fuel for Locomotives 

348, 351, 356 

27 0 

1 

; 9 6 

Fuel 

[ FuelStationOperation 

360 

1 0 

i 0 4 

and 

[Water-Supply for Lo- 




Supplies 

oomoti\ es 

361 

; 1 9 

0 7 


Storesfor Locomotives 

362 

i 0 8 

0 3 


Other Supphes for 





Looomotives 

363 

1 0 31 7 

0 4 11 4 

Prepara- 

Engmehouse Men 

359 

5 9 

2 1 

tion 

Care of Passenger Cars 

352 

1 7 

0 6 


Freight-Car Lubrica- 





tion 

357 

14 9 0 

0 5 3 2 

Miscella- 

Superintendence 

326 

2 2 

0 8 

neous 

Watchmen 

329 




Stationery 

330 


_ ■ 


Incidental 

1 

331 

0 3 2 5 

0 10 9 


Total 


100 0 

35 7 
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that its forces are concentrated where they can be kept tinder 
the eye of the Department head, and consequently the maximum 
of effective supervision should be possible On the other hand, 
the number of individual items of repairs in a year to the various 
parts of the locomotives and cars on a railway system is very 
great, and it is seldom that two items of repair work are exactly 
similar as to amount of work required and as to the conditions 
under which the work is performed, it is difficult, therefore, to 
make accurate comparisons between the costs of individual 
pieces of work 

The locomotives and cars must be regarded as Transportation 
units, rather than from the point of view of the Mechamcal 
expert, and therefore it follows that it is not always economy 
from the standpoint of the Stockholder to maintain and operate 
locomotives and cars with a view solely to reducing the cost 
of such maintenance and operation to a mimmum For example, 
it mav considerably increase the cost of locomotive repairs per 
mile run if a locomotive, not in perfect condition, is allowed 
to make an additional trip before repairs are made, yet the 
saving in the total amount of time the locomotive is out of 
service and the consequent increase in its earning power may 
justify a considerable increase in the unit cost of repairs 

It is frequently not as clearly recognized as it should be, in 
regard to the preparation and maintenance of equipment, that 
there are two entirely distinct questions involved, viz 

(1) What work shall be done 

(2) The economical execution of the work to be done 

What IS the use of careful organization of shop forces and of 
the providing of the most modem machinery to do work which 
IS not needed'^ 

Too frequently, the officer in charge of the shop is so engrossed 
in Shop Management that the Inspection of Equipment is left 
to incapable subordinates, with the result that the proper repairs 
(and those only) are not the ones that are made 

The facilities for engine maintenance and preparation may be 
divided into three classes 

(a) Engine Terminals~for the purpose of making the 
necessary running repairs and for prepanng the locomotive 
for the succeeding trip The facilities usually provided 
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consist of enginehouse, turntable, ash-pit, coaling station, 
sanding station, oil and supply room, watering station 
and office 

(b) Outlying watering, coaling and ash-pit facilities 

(c) General Repair Shops, consisting of shops for the economic 
handling of heavy locomotive repairs 

For passenger equipment maintenance and preparation there 
are usually provided 

(a) Coach Yards — ^for preparation and for very light repair 
work 

(b) Outlying facilities — ^for coal, water, ice, gas, etc 

(c) General Repair Shops — for overhauling and general 
repairs of equipment, being often combined with the 
engine general repair plant 

For freight eqmpment the facilities provided are 

(а) Repair tracks — for light repairs 

(б) General Repair Shops — for heavy repairs 

The oiling and other preparation is usually cared for m 
connection with the light repairs 

The degree of economy secured in the Maintenance of Equip- 
ment IS dependent upon 

(a) Accurate determination of what repairs should be made 

(b) Modern shop facilities of adequate capacity 

(c) Shop Economies, viz 

(1) Thorough organization of forces with a view to the 
avoidance of the use of an unnecessarily high percentage of 
skilled labor 

(2) Thorough and competent supervision of all forces with a 
view to seeing that work is properly performed and that 
all forces are diligently engaged (this is especially necessary 
on night work) 

(3) The laying out and handling of work so that no delays 
from shortage of material and no unnecessary moving of 
material shall occur 

(4) The balancing of forces in the different Departments so 
that no Department will be delayed waiting for work to be 
fimshed by other Departments 

(5) The use of materials graded in quality to exactly fit the 
purpose for which they are intended. 
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(6) The running of machine-tools at their economic speed 
with reference to the total cost of output 

(7) Scientifically conducted investigation with proper appara- 
tus to determine the proper relations of the fundamental 
dimensions of the machine, car or engine 

Aside from the cost of execution of already determined repairs, 
which is a problem m Shop Operation, the cost of maintenance 
of engines depends largely upon the following factors 

(1) Engme mileage 

(2) Class of service 

(3) Type and size of engine 

(4) Fittmg of locomotive to duties required of it and con- 
sequent avoidance of subjecting the machine tc conditions under 
which it IS not designed to work economically 

(5) Avoidance of the constant revision of standards and the 
scrapping of partly-worn parts in order to introduce new and 
scarcely more efficiently designed parts 

(6) Avoidance of unnecessary multiplicity of sizes and types 
of parts 

(7) Method of assignment of power and crews, viz indi- 
vidual engme, pooling, or group assignment 

(8) Thorough and competent inspection 

(9) Use of an adequate means of fixing responsibility for 
engine failures and excessive repair costs among the four factors 
in the situation, viz 

(a) The engmeman, 

(b) The shop making running repairs, 

(c) The shop making general repairs, and 

(d) The local conditions 

(10) Proper records and system of analysis so that the data 
usually obtained shall be available for the study of causes 
and effects 

(11) The making of minor repairs at the proper time to 
avoid destruction of the part, and the making of repairs on the 
basis of consideration of the engine as a transportation instead 
of a mechanical department machine 

(12) Carefulness and skill of engmeman 

(13) Quality of water used 

(14) Quality of coal used 

(15) Quality and character of roadway 
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The following data in regard to the cost of engine and car 
repairs have been compiled from annual reports and similar 
general sources of information 

Cost to Repair One Locomotive One Year 

1899 1900 1901 1902 1903 


B &0 RR Co $1405 $1870 $1672 $1790 $2407 

Pennsylvania Railroad 1324 1563 1703 1867 


Penn Lines West of Pittsburgh 
Northwest System 
Southwest System 
Boston & Marne R R 
C &N W RR 
N Y N H & Hartford 
D & R G RR 
Hocking Valley 
St Louis and Southwestern 
Chesapeake and Ohio R R 
Norfolk and Western. R R - 
Chicago and Great Western 
Illinois Central R R 
C RR ofN J 
M St P & S S M 
C C C & St L 
Ene Railroad 
Lehigh Valley R R 
C I & L Ry 
Southern Railway 
A T and S F Ry 


Cost op Locomotive Repairs 


B & O R R Co 
Pennsylvania Railroad 
Penn Lines West of Pittsburgh 
Northwest System 
Southwest System 
Boston & Maine R R 
N Y N H & Hartford 
D &R G RR 
Hockmg Valley 
St Louis and Southwestern 
Chesapeake and Ohio R R 
Norfolk and Western R R 
Chicago and Great Western , , , 


1463 1688 1891 2257 

1790 1857 2210 2581 

1059 

1505 

1535 

1654 

1706 

1818 

1857 

1887 

1894 

1971 

2120 

2143 

2366 

2484 

2674 

2822 

2974 

3042 


PER 100 Locomotive Miles 
1899 1900 1901 1902 1903 


$3 63 $4 71 $4 76 $5 47 $7 11 

3 99 4 87 5 04 5 57 

3 56 4 47 4 57 5 24 

3 94 4 62 5 43 5 70 

3 90 
5 09 

5 85 

4 00 

6 07 
6 56 

5 62 
6,82 
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Hlmois Central 

5 81 

C R R of N J 

8 30 

M St P & S S M 

6 90 

Erie Railroad 

8 28 

Lehigh Valley 

$10 01 

C I &L Ry 

3 05 

Southern Railway 

7 69 

A T & S P Ry 

9 97 


Passenger-Car Repairs 

PER CAR PER YEAR 

1890 1900 1901 1902 1903 

$562 $667 $572 $ 666 $ 561 

630 613 861 960 

507 579 689 1029 

847 845 900 997 

465 
565 
480 
551 
533 
762 
849 
982 
687 
737 
298 
724 
648 
831 
783 
719 
1002 
872 

PFR 100 MILES RUN 
1899 1900 1901 1902 1903 


B & 0 RR Co 
Pennsylvania Railroad 
Penn Lines West of Pittsburgh 
Northwest System 
Southwest System 


$ 95 $1 14 $1 00 $1 15 $ 91 
1 44 1 41 1 33 2 06 


B & O R R Co 
Pennsylvania Railroad 
Penn Lines West of Pittsburgh 
Northwest System 
Southwest System 
Boston & Maine R R 
C &:N W RR 
N Y N H & Hartford 
D & R G RR 
Hocking Valley 
St Louis & Southwestern 
Chesapeake and Ohio R R 
Norfolk and Western R R 
Chicago and Great Western 
Illinois Central R R 
C R R of N J 
M St P & S S M 
C C C & St L 
Erie Railroad 
Lehigh Valley R R 
C I & L Ry 
Southern Railway 
A T and S F Ry 


1 05 1 11 1 18 1 72 
1 26 1 29 1 29 1 40 
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Boston & Maine R R 

1 

55 

N Y N H & Hartford 

1 

44 

D &R G RR 


88 

Hocking Valley 

1 

56 

St Louis & Southwestern 

1 

29 

Chesapeake and Ohio R R 

1 

23 

Norfolk and Western R R 

1 

60 

Chicago and Great Western 


86 

Illinois Central R R 

1 

04 

C R R of N J 

1 

11 

M St P & S S M 

1 

00 

Brie Railroad 

1 

79 

Lehigh Valley 

2 

00 

C I &L Ry 

1 

87 

Southern Railway 

1 

27 

A. T & S F Ry 


90 


Freight-Car Repairs. 

PER CAR PER year 

1899 1900 1901 1902 1903 

$28 $38 $ 37 $ 40 $35 

47 51 51 72 

27 30 35 40 

85 96 105 117 

46 

38 

50 

51 
53 

39 
61 
94 
41 
58 
55 
33 
48 
31 
51 
44 
72 

101 


B & O R R Co 
Pennsylvania Railroad 
Penn Lines West of Pittsburgh 
Northwest System 
Southwest System 
Boston & Maine R R 
C &N W RR 
N Y N H & Hartford 
D & R G RR 
Hockmg Valley 
St Louis & Southwestern 
Chesapeake and Ohio R R 
Norfolk and Western R R 
Chicago and Great Western 
Illiriois Central R R 
C RR ofN J 
M St P & S S M 
C C C & St L 
Ene Railroad 
Lehigh Valley R R 
C I & L Ry 
Southern Railway 
A T & S F Ry 
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SOS 


PER 100 MILES RUN 


1899 1900 1901 1902 1903 


B & O R R Co 
Pennsylvania Railroad 
Penn Lines West of Pittsburgh 
Northwest System 
Southwest System 
Boston & Maine R R 
N Y N H & Hartford 
D & R G RR 
Hockmg Valley 
St Louis & Southwestern 
Chesapeake and Ohio R R 
Norfolk and Western R R 
Chicago and Great Western 
Illinois Central R R 
C RR ofN J 
M St P &S S M 
Erie Railroad 
Lehigh Valley 
Cl &L Ry 
Southern Railway 
A T & S F Ry 


29 

$ 43 

$ 45 

$ 53 $ 

42 

52 

52 

59 

46 

65 

60 

72 

45 

.57 

59 

68 


51 
36 
70 
1 23 
59 
82 
80 
40 
63 
.98 
.47 
.38 
.64 
68 
1 36 
.78 


It Will be noted that the cost of engine repairs vanes per 100 
engine miles from $3 05 to $10 01, and per engine owned per 
year from $1,058 to $3,042 Also, that the cost of passenger- 
car repairs vaned per 100 car-miles from $0 86 to $2 00, and 
per car owned per year from $298 to $1,002 Also, that the 
cost of freight car repairs per 100 car-miles varied from $0 36 
to $1 36, and per car owned per year from $31 to $101 

These are very wide fluctuations, indeed, and many a student 
of railway statistics has looked at them and wondered 

The truth is that they do not represent the facts, or, rather, 
they represent but a portion of the facts 

One cause of these differences is different methods of account- 
ing, especially as regards the cost of new equipment to replace 
equipment destroyed, and the debits and credits from equipment 
leased from or to foreign lines Some companies charge the 
cost of such new equipment to “Expenses’^ as the cost is incurred, 
in other cases the cost is prorated over a period of months, still 
other companies have a replacement fund,^^ which is credited 
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monthly with the estimated monthly deterioration of the 
entire equipment, and against which new equipment is charged 
Part III, on Accounts, shows one method of handling such 
matters, but, whatever the method followed, the new equipment 
charge is often omitted from the unit repair costs 

In order to derive much enlightenment from the study of 
the cost of maintenance of railway equipment (and of most 
other things) , three things must be known They are 

(1) Condition of equipment at the beginning and at the end of 
the period under examination 

(2) Wear and tear to which the equipment has been subjected 
during the period 

(3) Average size of the equipment as compared with some 
standard 

Given these items, the cost of repairs then becomes more 
intelligible It is not possible, of course, to find absolutely pei- 
fect units of measure for these items, but those giving leasom 
ably accurate results are available 

Units of Size — The ‘ Standard Engine is a device foi com 
paring the average size and power of engines of one road or 
period with those of another It may be defined as being an 
assumed engine of 25,000 pounds ti active power 

The “Average Length’^ makes a fair basis of comparison of 
the relative size and capacity of the passenger-car equipment 

The “Average (Weight) Capacity’^ forms a suitable measure 
of the relative size and capacity of the freight-car equipment, 
especially if box, gondola and fiat cars are shown separatelv 

Umts of Wear — The “ Engine-Mile,” “ Passenger-Car Mile ” 
and “ Freight-Car Mile ” are the accepted units of wear of 
equipment 

Umform methods of computation of these and other units 
are necessary where data are to be used for purposes of com- 
parison 

Measure of Condition 

Eng'ines — Definite knowledge of the condition of the engine 
equipment is not easy to acquire, but is very desirable for 
several reasons 

In order to be able to combine the data as to condition of 
individual engines so as to obtain the average condition of the 
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entire equipment, it is desirable to express the condition in terms 
of a percentage of perfect condition 

Obviously, the condition of a new or rebmlt engine is 100 
per cent Thereafter, in spite of repairs, there is a gradual 
deterioration of the machine, due to crystallization of the metal 
m the frames and other parts, and also to the fact that the 
machine gradually becomes obsolete as to type or size This 
reaches its maximum -when the engine is scrapped, at which 
time its value is about 20 per cent of that of the new engine, 
consequently its condition may be stated as being 20 per cent 
If we assume the life of an engine as twenty years, the normal 

depreciation becomes 4 per cent per year If, however, 

the engine is permitted to get in bad repair, this is a further 
depreciation which should be added to the normal depreciation 
to obtain the actual depreciation 

Assummg the cost of a modern engine as $20,000 and the 
annual repair cost as $2,000, of which two-fifths is Running 
Repairs and three-fifths General Repairs, and that the engine 
averages about 4,000 miles per month, we have, 

(1) Normal depreciation per year = 4% of $20,000 = $800, 
or, 1% of depreciation ^ $200 

(2) Depreciation met by General Repairs = | of $2,000 = 
$1,200 = 6% per year == 1% per 8,000 miles run 

It IS possible, by inspection of an engine requiring General 
Repairs within about 00 days, to make a fairly accurate estimate of 
the cost of such repairs and the probable date when the engine 
should be shopped If $1,800 of repairs are indicated by the 

inspection, then = 9% depreciation indicated, which 

should be added to the normal depreciation The depreciation 
cared for by the Running Repairs, being corrected daily, can 
be neglected 
Examples 


(1) Engine No 1296 is 10 years old and has run 28,000 miles 
smce last General Repairs What is the actual condition? 

10 years x 4% =40 % normal depreciation 


28.000 miles 

8.000 miles 


= 3 5% special depreciation 


43 5% Actual Depieciation, or Condition = 

1 on _ AQ A Kcrr. 
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(2) Engine No 1297 is 12 years old, and inspection indicates 
that it will require General Repairs costing |2,000 at the end 
of 30 days, or 4,000 miles What is the condition? 

12 years x 4% = 48% normal depreciation 


S2,000 

$200 


10% special depreciation at end of 4,000 miles 


Or = Wo Isss, = 9i% special depreciation to-day 

o,UU0 

Total depreciation = 48% + 9J% = 57i% 

Condition = 100- 57i = 42i% 

80 

On this basis, 100 — = 60% represents normal average 

condition of equipment (equals 40% depreciation) 

It would probably be best to report equipment depreciation 
as follows 


Normal Depreciation A% as 35% 
Special “ B% as 7% 


Total A4-B% as 42% 

in order that the extent to which General Repairs are kept up 
may be separated from the Normal Depreciation The average 
Special Depreciation should be one-half that represented by the 

average Cost of General Repairs, say === 

$2L)U 


Let us assume that the record of Condition shows for the 
entire equipment 

Normal Depreciation 46% 

Special Depreciation 6% 


Total Depreciation 52%, 

and that the purchase price of the equipment is $25,000,000 

The average normal depreciation should be 40% 

The average special depreciation 3% 


Total 43% 

Consequently the equipment is under-maintained 52—43 

= 9% 
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Nine per cent of $25,000,000 = $2,250,000, which represents 
the sum necessary to expend in order to bring the equipment 
into condition midway between perfect and scrap 

Let us suppose that one year later the record stands 

Normal depreciation 50% 

Special depreciation 3% 

Total depreciation 53% 

Increased Maintenance Expense, $965,000 

The special depreciation has decreased (6-3 =) 3%, 

Three per cent of $25,000,000 = $750,000, so there is an 
unexplained increase in Expenses of $965,000 — $750,000 = 
$215,000 

Also, (53-43 =) 10% of $25,000,000, = $2,500,000, represents 
the amount the eqtupment is now below average condition 

Freight Equipment Assuming average value of new freight 
car = $1,250 

and scrap value of freight car == 250 

Then, Total Depreciation = $1,000=80% 

Or, 1% Depreciation = $12 50 

Assuming Repair Cost per Car per Year = $50 00 = 4% 
depreciation, and Average Yearly Mileage per Car— 10,000 
miles, then, 1% Depreciation results from 2,500 car-miles 

It IS not practicable to regularly inspect the freight-car 
eqmpment and to thus arrive at its condition, as many of the 
cars are, for long periods, out* of reach on foreign hues A 
regular Report of Shop Cars (M P 69) is easily secured, 
and from this an estimate of repairs in sight can readily be 
complied 

Let this total equal T 

Then, T divided by the number of freight cars comprising the 
equipment, equals D, or the average depreciation in sight per car 
owned 

~ percentage of depreciation, since $12 50 = 1% de- 
ou 

preciation 

This represents the Special Depreciation at any given time 
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and IS too low tinless it is corrected for the number of cars that 
are on foreign lines Example — ^The Special Depreciation 
computed as above is 4 65%, but 20% of the cars are 
on foreign lines Consequently the repairs in sight are 

for 80% of the cars, and — 5 7%, or the probable cor- 

rect Special Depreciation 

The Normal Depreciation is obtained in the same manner as for 
engines by multiplying the average age (m years) of the equip- 
ment by 4% (depreciation per year) 

Passenger-Car Equipment It is possible with the Passenger- 
Car Eqmpment to have the condition checked by regular in- 
spection Also, it IS the usual practice, in order to keep the 
equipment in umformly good condition, to pass all of it through 
the §hop at regular intervals for general overhauling The 
period vanes from 12 months to 30 months, or longer, depending 
upon the amount that can be devoted to this purpose Assum- 
ing 20 months as the rotation period, then each month 5% of the 
eqmpment should go through the shop, and the percentage 
through the shop for the current year to date can be compared 
with the same data for other years or roads 

Also, the same methods used for Engines and for Freight-Car 
Equipment are applicable Assume that 

Average value of new car = $4,200 

Average scrap value of car = 600 

Then Depreciation = $3,600 =86% 

Or, 1% depreciation = $42 00. 

Assuming Repair Cost per Car per Year =$600 = 7% deprecia- 
tion, and Average Yearly Mileage per Car = 42,000 miles, then 
1% depreciation results from 6,000 car-miles 
By dividing the average repairs needed per car (as obtained 
by inspection) at any time by $42 00, we obtain the percentage 
of Special Depreciation existing 
Having now before us the 

1 Average size of equipment, 

2 Wear and tear as measured by mileage of eqmpment, 

3 Condition of equipment, and 

4 Expenditures for repairs, 
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there yet remains to be analyzed the two other factors in the 
situation, VIZ 

a Was the proper average life of the various parts obtained — 
was the amount of repairing done justified^ 

h Was the cost of repairs, based on the amount of repairs 
made, a proper cost^ 

The objects to be gained by making this study are 

1 To determine how to secure greater life of parts, and what 
expenditure would be justifiable to secure such results 

2 To direct attention to uneconomical shop operation, to the 
end that its correction may be undertaken 

3 To direct attention to unskillful use of eqtupment and to 
consequent high repair costs 

The repairing of equipment is very frequently performed by 
shops having nothing whatever to do with the use of the equip- 
ment, the instruction of the men usmg it, or the conditions under 
which it IS used 

It would seem necessary in studying the work of a gi-'^en shop, to 
regard it m the light of a manufacturing plant and to place the 
amount of work turned out, against the cost of the output The 
cost IS easily ascertained, provided it is limited to the entire cost 
of the work done on any particular locomotive, for example, at 
any particular time, and it is even practicable to get the cost 
of certain parts of the work, provided the results justify the 
extra effort (which is not very great, it bemg merely a question 
of a little more care in entering the material and labor on the 
cards, and a few more groups in collecting the returns) 

How efficient is this shop, regarded as a manufacturing plant, 
as compared with the standard of efficienc}^? 

The question is solved if we can produce a reasonably accurate 
measure of output of the repair shop 

The comparison of the cost of output of a repair shop is a 
matter of difficulty, because no two pieces of work turned out are 
done under exactly the same conditions, and the locomotive 
repair shop is no exception to the rule 

Still, an inaccurate comparison, if it is recognized as such, is 
better than none, and numerous attempts have been made to 
pick out groups of wrork, the units of which, possessing more or 
less of uniformity, can be compared with a certain degree of 
accuracy 



312 


ECONOMICS OF RAILWAY OPERATION 


It has been found that the following items of work are of 
most frequent occurrence, or of the greatest magnitude in 
locomotive repair work 

1 New boiler 

2 New fire-box 

3 One-half side-sheets renewed 

4 New set of flues 

5 Flues pieced and reset 

6 New cylinder 

7 Cylinder bushed 

8 Valve-seat reset 

9 New tires 

10 Tires returned 

It soon became evident that certain groups of these 
operations were usually performed at one time and an at- 
tempt was made to obtain the number and cost of each 
group turned out, using these costs for comparative pur- 
poses The general repairs were subdivided so as to be 
included in these groups, of which there were usually from 
four to eight , but the result was not satisfactory, inasmuch as the 
groups were so limited in number as to be, of necessity, very 
flexible as to what was included in them For example, here is 
one 

Class 1 — New fire-box and general repairs to machinery, 
flues pieced and reset, tires turned or renewed 

Class 2 — One or more fire-box sheets renewed or half 
side-sheets , flues pieced and reset , tires turned or renewed and 
general repairs to machinery 

Class 3 — Slight repairs to fire-box, flues pieced and reset, 
tires turned or renewed, and general repairs to machinery 

Class 4 — Part set flues pieced and reset, tires turned or 
renewed and slight repairs to machinery, or full set flues and 
slight repairs to machinery without tires 

Class 5 — Heavy running repairs exceeding $25 00 for labor 
Running repairs — ordinary repairs under $25 00 for labor 

The weakness of this Classification lies in the fact that, for 
example, Class 1 may be made up of any of the following com- 
binations, or with still greater variations 



ECONOMIC OPERATION. 


313 


( 1 ) 

New fire-box 
New flues 
New cylinders 
Valve-seats reset 
New tires Tires turned 

Heavy machinery re- Light machinery re- Light machinery re- 
pairs pairs pairs 


( 2 ) 

New fire-box 
Flues reset 
Cylinders bushed 


( 3 ) 

New fire-box 
One-quarter flues reset 


Tires turned 


The difference in cost between (1) and (3) would amount to 
several thousand dollars 

Following IS another system of comparison which is open to 
less objection 

Instead of subdividing General Repairs into several groups, 
which groups contain different items of repairs at different times, 
and comparing the costs of these variable groups at the different 
shops, the principal items of repairs are selected and each is 
assigned what may be called its Normal Cost, that is, the amount 
that should be expended, under favorable conditions, to perform 
that item of repair work (including its proportion of the at- 
tendant dismantling and setting-up costs) Given a list of 
the items of repair made on a given engine, the sum of the 
Normal Costs of these items represents what the work should 
have cost As against this, we have w^hat it d'ld cost Their ratio 
IS the percentage of efficiency for that piece of work Further, 
these items can be totaled and the Normal Costs also totaled and 
compared with the total actual costs There will always be a 
list of odds and ends of repair work in the way of adjusting, etc , 
too small individually to be assigned normal values, and these 
should be covered by the general items 

(a) Light Repairs to Machinery, and 

(b) Heavy Repairs to Machinery 

The greater the number of individual items assigned Normal 
Values, the more accurate the companson 

This method of companson is the same m result as if regular 
piece-work pnces had been assigned to each item of work, but 
the men paid on the day-work basis, and then, at the end of the 
work, the cost on a piece-work basis compared with the actual 
cost The flexibility of the data is a strong point in its favor, 
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another is the simplicity of the accounting It is easy to keep 
a record of what items of work were done but hard to separate 
the cost for each Still another point m its favor is that it 
gives the data necessary to study the frequency with which 
certain parts are repaired, and, consequently, makes it possible 
to determine how much could economically be expended to 
effect a given reduction in the frequency of the repairs By 
extendmg the list of items ^o which costs have been assigned, it 
IS possible to secure a great degree of accuracy of compaiison 
Where the cost of repairs is separated by individual locomotives, 
it calls immediate attention to cases where these costs have 
been above the normal, so they can be looked into at once 

The following items of work are regarded as sufficiently dis- 
tinct in character and as of such frequent occurrence, or as of 
such considerable cost, to make it desirable to assign Normal 
Cost prices to, and to keep record of the number of such items 
of work performed 

A Engines 

Engmes gtven General Repairs 

1 New boiler 

2 Fire-box, new 

3 Fire-box, half side, sheets renewed 

4 Flues, set new 

5 Flues, pieced and reset 

6 Cylinder, new 

7 Cylinder, bushed ^ 

8 Valve-seat reset 

9 Tires, new 

10 Tires turned 

11 Heavy Repairs to Machinery 

12 Light Repairs to Machinery 

Engines gtven Runmng Repairs 

By taking other individual items of work out of Nos 11 and 
12, increased accuracy of results can be obtained 

For car repairs, we have 

B Passenger Equipment Cars. 

Cars gwen Heavy Repairs 
Trucks^ 

(a) Side timbers renewed 
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(b) End timbers renewed 
(t:) Pedestals renewed 

(d) Wheels renewed 

Outside Car Body 

(e) New sheathing 

(/) Burning off old paint and repainting 

(g) Repainting and applymg new lettering and decoration 

Qi) Cutting in, touching up and re varnishing 

O Longitudmal sills renewed — Outside 

(]) Longitudinal sills renewed — Intermediate 

(k) Longitudinal sills renewed — Center 

Inside Car Body 

(/) New woodwork 

(m) Scraping off old woodwork and revarmshing 

(n) Scraping in part and revarmshing 

(o) Varnishing in part and renovating 
Cars gwen Runmng Repairs 

C Freight Equipment Cars 

Cars given Heavy Repairs 

(а) Truck bolsters renewed 

(б) Wheels renewed 

(c) Longitudinal sills renewed — Outside 

(d) Longitudinal sills renewed — Intermediate 

(e) Longitudinal sills renewed — Center 
(/) End sills renewed 

(g) Draft timbers renewed 

(k) Body bolsters renewed 

(i) Flooring renewed 

{]) Side boards (gondola) renewed 

(k) Side posts (and braces) renewed 

(/) Siding (box, refrigerator, etc ) renewed 

(m) Slats (stock car) renewed 

(n) Side roof -plates renewed 

(o) End roof-plates renewed 

(p) Roof renewed 

Cars given Tinker Repairs ^ 

Cars given Light Repairs 

It IS not designed that the cost of repairs to individual Freight 
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Cars be kept, but it is not difficult to record the number of 
repairs made 

Tinker Repaifs to freight cars are repairs estimated to cost 
less than $1 00 for labor, and are made, as a rule, in the freight 
yard 

Light Repairs are repairs estimated to cost from $1 00 to $5 00 
for labor and consist of running repairs necessary to keep the 
car in service without material delay 
Heavy Repairs are repairs estimated to cost over $5 00 for labor, 
and usually include one or more of the items of work under 
'' C from a to p, inclusive, before mentioned 
Passenger-Car Equipment being shopped at regular intervals 
for overhauling, General Repans to passenger cars are repairs 
made at such times, and include one or more of the items of 
work under “ 5 ” from a to o, inclusive, before mentioned 
Running Repairs are repairs made at other times as necessary 
to keep the car in service without material delays 

Monthly reports giving the costs and amount of work done 
thus make possible a fairly accurate study of the efficiency of 
the shop operation 

For example see Form M P 66 on the following page 
It must not be lost sight of that an allowance must be made 
in each case to cover the miscellaneous work under 
Class Repairs, 

Heavy Machinery Repairs, 

Light Machinery Repairs, 

Running Repairs, 

Tmker Repairs, and 
Light Repairs 

in addition to allowances for each of the special items 
The allowance X number of items = Normal Cost, and 

Actual Cost , 

N o rm ^ C^ Lmciency of work in per cent 

B — Engine Repairs 

Elind and Time of Engine Repairs ^ — An engine in heavy 
freight service must receive a certain amount of attention at 
rather frequent intervals It starts out from the terminal in 
good condition, with all necessary supplies, and by the time it 
has gone from 15 to 20 miles its supply of water must be re- 
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Form M P 66 — Engine Repair Summary 

Shop Division, Month of 190 


Items 

Num- 

ber 

Allow- 

ance 

Normal 

cost 

Remarks 

a New boilers 
b Fire-boxes, new 
c Fire-boxes, i side-sheets 
d Flues, new sets 
e Flues, sets pieced and reset 
/ Cylmders, new 
g Cylinders, bushed 
h Valve-seats reset 
t Tires, new 
; Tires, turned 
k Healey repairs to machin- 
ery 

1 Light repairs to machinery 

Engmes given heavy machin- 
ery repairs 

Engmes given light machinery 
repairs 

Engines given running repairs 

Total normal 

Actual cost of all repairs 

Per cent above or below nor- 
mal 


i 

i 




Remarks 


Correct 


Master Mechamc 
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plenished At about 70 miles the coal supply becomes ex- 
hausted and the ash-pan and fire-box become clogged with 
ashes and clinkers At 100 to 150 miles vanous parts re- 
quire examination and adjustment, or slight repairs Further 
on, the boiler requires washing out At 20,000 to 40,000 miles 
general repairs are needed, and at 70,000 to 100,000 miles the 
whole machine must be overhauled and put in good repair 

Engine preparation and light repair work are usually performed 
at the enginehouse, which should have a small, but effective, 
tool equipment For the economic execution of the heavier 
repair work, it is advisable to send the engine to the general 
repair shop, where more and heavier appliances are provided 
than are necessary at the enginehouse 

Engine repairs are made necessary by the wear of moving 
parts due to friction, by the jarnng and stresses incident to 
service, by the action of the gases in the coal or the impurities 
in the water, and by many other causes, and, in a general way, 
may be said to consist of 

(1) Readjusting, as tightening bolts, wedges, etc 

(2) Replacing broken or worn parts 

(3) Repairing worn parts, as turning worn tires, facing 
valve-seats, etc 

(4) Reconstruction 

In attempting to systematize the work of engine maintenance, 
three subdivisions of repair work have been quite generally 
adopted They are 

(1) Running Repairs 

(2) General Repairs 

(3) Reconstruction 

As the wear of parts commences as soon as the engine leaves the 
shop, it is evident that it is usually neither safe nor economical 
to permit the wear to continue until the part actually breaks , 
and it must be largely a matter of judgment as to the exact 
time when repairs or replacements shall take place 

From one point of view, such work only is required as shall 
permit the engine to haul its train in a satisfactory manner to 
the next terminal, there repairs sufficient for the following 
tnp are made, and so on Such repairs are usually termed 
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Running Repairs It is evident that, as the engine becomes 
older, the repairs necessary to permit of each succeeding tnp 
bemg made will become heavier and heavier Further, many 
parts Qi the engine are not easily accessible and the cost of 
removing and replacing the worn part, involving, as it does, 
the removing and replacing of many other parts, forms no 
small portion of the total cost of repairs Sometimes a part not 
entirely worn out is exposed in order to reach the part that 
must be repaired, by repairing this pai also, while it is exposed, 
the total cost of repairs is much reduced 

For this reason, it has become customary, when Running 
Repairs begm to be heavy, to give the engine a thorough over- 
haulmg — called General Repairs — ^repainng all parts that are 
likely to fail dunng the next 20,000 to 40,000 miles for Light 
Repairs, or dunng the next 70,000 to 100,000 miles for Heavy 
Repairs 

The ordinary procedure is then to give the engme Heavy 
Repairs, placing the machine m such condition that many of 
the parts will run for say 75,000 miles without further attention 
After about 30,000 miles have been run, Light Repairs are 
given to certam of the parts, carrymg them to the next period, 
of Heavy Repairs Meanwhile, the Rimmng Repairs from 
day to day keep the machine m adjustment and remedy any 
moderate uneven wear of accessible parts 

Runnmg Repairs — Here the problem is simply to make such 
repairs as will enable the engine, without unusual nsk of failure, 
to reach the next shop with its proper tram under schedule 
conditions 

The engineman, on arriving at the engmehouse, is required to 
make a report of condition of the engine and a statement of 
repairs he thinks should be made As it is often impossible to 
detect, with the engme at rest, defects that are at once evident 
when the engme is in motion, this report is of the utmost value 
and its careful preparation should be insisted upon Its sug- 
gested form appears on the next page 

The report is received by the Engmehouse Foreman and the 
engme is carefully inspected, referring to the report, so as to 
avoid overlooking defects The Inspector, however, uses his 
judgment as to the need for the repairs called for by the engine- 
man, referring, m case of doubt, to the Engmehouse Foreman 
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Note — ^Enginemen must carefully inspect their engines after each trip and report their condition on 
this form, whether needing repairs or not. They will be held responsible for defects not reported 

- rrhe Eoginehouse foreman will itemize the repairs made on the back of this form and append his signature 1 
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The work done is entered on form M P 39a — Record of Running 
Repairs — ^which is in book form, with perforated leaves, so 
that any individual report can be readily detached and trans- 
mitted to the Supenntendent of Machinery for study in con- 
nection with the record of any engine under investigation 
This Record of Running Repairs should be at hand in the 
Engmehouse Foreman's office for a week so it can be consulted 
in case of an engme failure and the workman making the previous 
repairs located 

Determination of General Repairs to be Made — When the 
gradual deterioration of the engine arrives at the point where 
moderate repairs will no longer insure its making the run to the 
next repair point with reasonable certainty under full working 
conditions, then General Repairs must be resorted to, the engine 
being dismantled so that the worn parts can be gotten at After 
the engine is dismantled, and not till then, inspection makes 
known the actual condition of the different parts of the machme 
The problem is Here is a part now exposed that can run for 
10,000 miles, but it must then be renewed Shall it be renewed 
now and the 10,000 miles of remainmg life sacrificed, or shall it 
not, in which case the engine must be dismantled again at the 
end of 10,000 miles, whereas, if the part is renewed, no General 
Repairs will be required for 25,000 miles The decision will 
depend upon several things, such as 

(1) Will the shop probably be crowded most now or at the 
time this engine has made 10,000 or 25,000 miles additional ? 

(2) At which time will the demand for power be most severe^ 

(3) What is the value of the 10,000 miles of remaining life of 
the part as compared with the additional dismantling cost^ 

(4) What are the shop and power conditions to-day, and how 
are the ‘ expenses ’ running as compared with last year and 
with the earnings^ 

At certain periods of the year the demand for power is much 
greater than at other penods, and the General Repair work 
should be confined, so far as possible, to the period when business 
IS hghtest and the reqmrements for power are at a minimum 

The shop room on any railroad permits of a fixed number of 
engmes being repaired at the same time, and any additional 
engines taken out of service must be placed on a side-track 
until shop space becomes available Inasmuch as the exact 
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date at which an engine must be taken out of service is usually 
a matter for arbitrary decision, it becomes desirable that the 
approach of the time for General Repairs shall have been foreseen 
and the engine removed from the service only when shop room 
is promptly available, or when business is so hght that the engine 
IS not needed The date of final removal of an engme from 
the service for the purpose of giving it General Repairs can be 
considerably deferred by changing the assignment of the engine 
from one class of service to another less exacting in its require- 
ments For example, an engine m fast freight service must 
be m excellent condition to satisfactorily respond to the de- 
mands upon it By transfemng an engme m poor condition 
from such service to local or unimportant branch runs, the 
strain is greatly reduced and the engine may give satisfactory 
service for months until such time as repairs can be conven- 
iently made In some yards, the service required is very light 

In order to avoid carrying on hand an unnecessarily large 
stock of engine tires, cylinders, fire-boxes, flues and boilers, it 
IS again desirable that the number of engines to be given general 
repairs and the character of repairs shall have been foreseen 
and the necessary material provided for before the engine is 
taken out of service 

The different officers having to decide questions as to the 
extent of engme repairs should be kept posted as to the ap- 
proximate value of an engine-day This value cannot, of course, 
be exactly determined and vanes considerably When there 
is an appreciable excess of power for all purposes, the value of 
the engine-day may be assumed as zero On the other hand, 
where business is being routed over other lines because of a 
shortage of power on the home line, the value of an engine-day 
is probably not far from three-fourths of the earnings of trains 
hauled by the engine Assuming 4,000 miles per month (130 
miles per day) and 300 revenue tons per train, at seven mills 
per ton-mile, we have 130X300X0 007 = $276 = earnings 
per engine per day, or, the estimated value of an engine-day is 
approximately $200, under the above conditions (The seventy- 
five per cent is based on the assumption that this is the net 
earnings from the add'iUonal business, many items of expense 
not varying directly with the ton-mileage — the cost of fence 
repairs, for example), 
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Definite data should be collected as to cost of dismantling 
to reach worn parts and the consequent re-erecting, probable life 
of parts under varying conditions, etc , and not leave it to in- 
tuition to gmde in judging as to gam or loss by delaying repairs 
to partly-worn parts True, it is finally a matter of holding an 
inquest over the machine, there determining what shall be done 
and thus avoiding losses by delays awaiting decision, but it ^s 
desirable to act on defimte facts rather than on vague ideas in 
formmg a verdict 

Officers who pass upon engine repairs should be kept posted 
m regard to probable shop space and demands One of the 
points that must especially be kept in mind in this connection is 
the possibility of a group of engines, purchased at the same 
time, reqmrmg extraordinary repairs, such as fire-box renewals, 
at the same period, or so nearly together as to strain the shop 
resources or to cause some of the engines to be held for a long 
period on the side-track awaiting shop room Undei such 
conditions advantage must be taken of earlier slack conditions 
to anticipate repairs, even at some little loss of life of matenal, 
and later, during the period of congestion, more extensive 
running repairs must be resorted to to keep some of the engines 
longer in service, even at the cost of heavy temporary re- 
pair work 

The following system of inspection and reports of condition 
IS designed to aid in regulating this matter, and is also more or 
less necessary in order to secure adequate protection from 
accidents due to careless repair work 

(1) M P 39 — Engmeman’s Work Report (at end of each 
tnp — ^filed in Engmehouse Foreman’s office with record of 
work done) 

(2) M P 30 — Condition of Spark-Arrester and Ash-Pan 
(made by Inspector at end of each tnp and filed in Engmehouse 
Foreman’s office — used in case of claims for damage by fire 
started by engines) 

(3) M P 27 — ^Daily Report of Condition of Boilers and Fire- 
Boxes Examined (made by Inspector and filed in Engmehouse 
Foreman’s office, where is kept M P 29 — Record of Test of 
Boilers and Fire-boxes) 

(4) M P 26 — Report of Stay-Bolts and Intenor Exammation 
of Boiler (by Master Mechanic to Supenntendent of Machinery — 
diagram) 
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(5) M P 53 — Monthly Report of Boilers Tested, Washed 
and Stay-Bolts Examined (by Engmehouse Foreman to the 
Supenntendent of Machinery and the Master Mechanic) 

(6) M P 38 — Individual Report of Locomotive Condition 
(made to Master Mechanic monthly for each engine as a result 
of inspection by Engmehouse Foreman and Road Foreman of 
Engines) 

(7) M P 71 — Monthly Report of Condition of Engines on 

Division (by Master Mechamc to Supenntendent 

of Machinery) 

As an aid in the determination of vanous questions in connec- 
tion with engine maintenance and design, the Individual Engine 
Record, M P 49, is generally recognized as possessing the 
possibility of great usefulness It is intended to furnish a 
biography of each engme, recording the important occurrences 
in its history so that comparative study can be mstituted at any 
time, and from which the life of the pnncipal parts and other 
data can readily be obtained 

By selecting two engines of the same type and size, one 
operating where pure water is obtainable, and the other where 
the water is bad, the effect on the flues and fire-box can be 
studied In like manner the results obtained by different 
shops can be compared 

The loose-leaf type of record is most convenient, allowing a 
sheet to an engine at first, and addmg sheets as the memoranda 
require 

The data called for have been selected on the theory that 
engine-repair analysis is a question ot the relative effects of the 
following factors 

Cost, 

Mileage, 

Condition , 

and that all the data shown are vital to an understanding of the 
problem Frequent engine failures indicate a lack of proper 
repairs or skill in handling or an unusual local condition , examin- 
ation of the records of other engines in the same district will often 
mdicate which 

The subdivision of general repair work is readily made (pro- 
vided the costs are not required also to be subdivided) and gives a 
good idea of what has been done It also serves as an indication 
as to when similar repairs will probably become necessary. 
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Ash-Pan Repairs made 
( Condition on 



MOTIVE POWEft DEPARTMENT. 


ECONOMIC OPERATION 


327 



Roundhouse Foreman 



328 


ECONOMICS OP RAILWAY OPERATION 




1 

I 

1 

K A.M AX IC* Jsf 

1 

Holler 






P U U UidcSlK t 




a 

PUL bide Uhl e) 





4 



nil 

m 

' \ 6 ■ 






6 

F U Door bbeel 




7 

KSSHHHHHHBHHIi 

Hi 


m' 



liZSSIlSIlflHHHHHHHl 

m 

Hi 

ni, 

9 " 

BJf.llWIBMM— MB 

Hi 

Mj, 

Hi' 


»o 

1 Klcitled Ar<U 




, II 


m 

im 

ni 


12 

Oylinrlcr Fimteuini,* 




la 


m 

Hi|i 

Hi' 


14 

IKZlDSQS!9BiHHHHHHIi 

■n 

nil, 

Hi: 

ir 

KZlfla3Sa!MIMMMB 





IB ' 
17 , 

KsQQSSHHHHIHHHlii 




KiSEXISZZHHHMHHHi 





"5. 

— — 

■1 

mi 

ni 

1S» 

80 


B 





B 



^ 81 

82 

14 

85 

■iirni riiiii— — 




1 hieknejs Worn Hollow KUt Spoui 

iochei ipehetf lnclf*s Tlpfl 





Drlviuff Wheel h lsnt,is 




^hurp Flnnffi 

Orlrln; Jminmle 




DriTiujT BoectJi 





8ft 

OrirlDK Rnwws 




87 

Driving Spriniti _ 





38 

Shoes, and WimIlo 




89 

)■ nimed 






hnglni Tnick. 


“ 


81 

■miler 





32 

CWb 




33 

Tank 





34 

Tender !• rsnu 




' 85~ 

Tender Tmcht 





7C 

Power Braki' kin 1 




17 






■» 






19 






40 

Oenenl CbndhSou 





Form M P, 38 —Locomotive Condition Report 








ECONOMIC OPERATION 


329 


On the back oi Form M P 38 are printed the foUowmg 

INSTRUCTIONS. 

1 One of these forms: must be filled out for each locomotive permanently or tenrpofanly assigned to 
division, whether in service, awaiting repairs, m shop undergoing repairs, held lof disposition^ condteined 
or stored 

3. The information must he based on a joint inspection made by the Road Foreman of E^mptnen? 
and the Engine House Foreman 

3i The reports must be forwarded through the Master Mechanic to Superintendent M P , So as lo 
reach the Superintendent of Motive Power not later tfian the last day of the month 

4 To indicate ' Oood Fair or '‘Bad condition an JC will be placed m th^ appropriate column 
on the face of this form 

5 Under the head of ‘Explaiiation indicate more particularly the conditJon aS noted lU the ipolfimn 
beaded ' Bad Also use this heading to eitplam points which may ma}c& clcacet the condition of the 
engine 

6 In the case df an -engine which is to-be ^hoppedj'note under ‘'Explaftat!oO’'^hiob of the following 


■vrill be required 




a* 

Boilers — nfew 

A 

Other Machinery Repairs— Heavy 

b 

Smoke Bojc — new 

4 

“ “ —Light 

€ 

Fire Box— new 


Accident Repairs in connection witb 

d. 

* —part new 


above (show as bx, fx, 

e 

Cylinders — new 



f 

» — bushed. 



0 

Tires — new 



A 

” — turned 



i 

Flues — new (full set) 
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Form M P 71 — ^Monthly Locomotive Condition Si 
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Individual Engine Record 
A. General Statistics as to Engine. 

1 Bmlt by whom 

2 Date of Construction 

3 Cost 

4 Description 

(a) Wheel Arrangement 

(b) Size of Driver 

(c) Size of Cylinder 

(d) Steam Pressure 

(e) Weight of Drivers 

(f) Weight of Engine 

(g) Weight of Engine and Tender 
Qi) Boiler, Size and Type 

{'i) Fire-box, Size and Type 
(j) Heating Surface, etc 
B Current Operation and Repair Data. 

1 Date 

2 Shop 

3 Days in Machinery Department’s Hands 
(a) Hostling 

(&) Running Repairs. 

(c) Held for Trams 

(d) General Repairs 

(e) On siding for Shop 

4 Days in Service — 

— ^Transportation Department 
— Maintenance of Way Department 
— Other Service 

5 Number of Dispatchments 

6 Mileage 

(a) Passenger 
(Jb) Freight 
(^;) Switching 
{d) Work 

7 Engine Failures 
(a) Not Steaming 
(&) Leaking 

{c) Heating of Parts 

(d) Broken Parts 

(e) Other 
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8 General Repairs Made 

(а) New Boiler 

(б) Fire-box — new 
(i;) Fire-box — part 
{d) Flues — new 

{e) Flues — ^reset 

(/) Tires — ^new 

(g) Tires — ^turned 

Qi) Machinery — heavy repairs 

{i) Machinery — ^hght repairs 

9 Repair Costs 

(a) Running Repairs — Labor 
(5) Running Repairs — Total 
{c) General Repairs — Labor 
id) General Repairs — ^Total 

10 Accident Repairs (included in above) 

11 Remarks 

At the end of each month, entries for the month should be 
made, showmg the mileage, engine failures, dispatchments 
and repair costs of the month (By entenng the data for 
each engme terminal separately and then totaling for the 
system, further use can be made of the data for analytical 
purposes) At the time of taking the engine out of service for 
general repairs, mileage and other data should be entered up to 
that date, thus making it possible to analyze the results obtained 
from the last general repairs 

From the Individual Engine Record should be compiled 
monthly an Engtne Service Statement for each engine whose 
running repair costs or whose engine failures exceeded a fixed 
maximum per mile run for that class and service during the 
month in question This should show 

1 Engine Number. 

2 Service 

3 Miles Run since Last General Repairs 

4 Character of Last General Repairs 
(a) New Boiler. 

(i?) Fire-box — ^new. 

(c) Fire-box — ^part 
id) Flues — ^new 
{e) Flues — reset 



ECONOMIC OPERATION 


3Sd 


(f) Tires — new 

(g) Tires turned 

Qi) Machinery — heavy repairs 

(i) Machinery — flight repairs 

5 Miles Run per Engine Failure 

(a) Steaming 

(b) Leaking 

(c) Heating of Parts 

(d) Broken Part 

\e) Other 

(f) All failure 

6. Runnmg Repair Costs per 100 Miles Run 

(a) Labor 

(b) Total 

7 Remarks — ^District where engine is employed, shops 
making running repairs, etc 

By grouping the engines by (a) classes and (b) distncts, 
any unusual situation will be brought out more clearly 

Where engine failures and repair costs are both high, general 
repairs are indicated, and a careful inspection of the engine 
should be made and the results reported It should be borne 
in mind that the analytical report is useful solely in that it 
directs attention to abnormal conditions The Individual 
Engme Record, if carefully kept, soon becomes a mine of in- 
formation for analysis of questions of all sorts relatmg to econ- 
omic engine maintenance 

The Individual Engine Record — P 49 — already described, 
affords another means of analyzing engine repair costs 
and results When an engme is shopped for general repairs, a 
cycle of work has been completed, and the data showmg the 
results obta'inea from the previous general repairs are available 
By grouping these by shops making the previous repairs, or by 
distncts in which the engines have been used, or in other ways, 
vanous items of interest can be brought out 

Form M P 50 — Analysis of Classified Repairs of Locomotives, 
outlines this 

The item Miles Run per Failure ” refers to engine failures, 
a very important subject requirmg constant attention 


Engine Failures 

As the object aimed at m the making of engine repairs is to 
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avoid engine failures, the study of such engine failures as occur 
becomes a matter of extreme importance The failure may be 
due to a number of causes such as 

1 Neglected or improperly-made repairs 

2 Improper handling of engine by engine crews — such as 
chilling the fire-box and flues with drafts of cold air through 
the fire-box door or through bare spots in the grate surface 

3 Irregular road movement — such as permitting engines 
to lay for hours on passing sidings during cold weather, then 
compellmg the use of the full power of the engine to make the 
next meeting point 

4 Poor coal and water. 

5 Accidents 

The use of the Work Report and Record of Runmng Repairs 
in connection with the locating of the individual making the 
repairs has already been explained 

In order that the maximum information in regard to any 
locomotive failure shall be promptly available, the following 
report (M P 24a) of Locomotive or Car Derailment, Breakage, 
Failure or Delay, is required to be promptly made out, and, in 
the case of locomotive failure or breakage, is the basis for 
further investigation (in this connection, in order to secure the 
views of the other two interested departments, a report is 
made out by each, these reports ultimately coming to the 
Supenntendent, by whom they are compared and final judgment 
as to the cause of the accident passed) 

Form M P 24 is used to advise the general officers daily by 
wire as to the engine failures for the preceding 24 hours, it being 
compiled from telegraphic reports of Enginemen, Engiuehouse 
Foremen and others 

In order that the Master Mechanic and the Superintendent 
of Motive Power shall have their attention called at once to any 
engine showing an unusual number of failures, Form M P 68 — 
Record of Locomotive Failures — ^is kept up-to-date from the 
M P 24 report, and shows a complete list of engmes having any 
failures dunng the month, together with the number and 
general cause of failures 

In order to determine whether or not any particular Engineman 
IS having an undue number of failures, the same form can be 
used, entering the name of the Engineman mstead of the number 
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Form M P 24a 


Motive Power Department. 

Report of Locomotive or Car Derailment, Breakage, Failure or Delay 


(SEE INSTftUCTtONe OTHER SIDE ] 


Pate of Event 


100 

Locomotive Number 

Train Number 

Place of Event 



Kind of Train 

Direction Moving 

Time of Event 



No of Cars in Train Loaded 

Empty 

On Time or Late 

Hours 

Minutes 

Bngineman 


Time Delated 

Hours 

Minutes 

Fireman 


Track DIocked 

Hours 

Minutes 

Conductor 


Weather Conditions 



Other Persons Responsible 
Occupation .. 



CAUSE OF DERAILMENT, BREAKAGE, FAILURE OR DELAY 

GENERAL OPERATION, 

At the time of accident 

1 Wh*\ waa the apeed of locomotiveF ^ 

t. TVhat WEB the condUlon of rali? 

3 Stale 11 up or clown grade or on level trick ^ 

4 \Vhat var the poilHon of throtUe le>er? 

3 What vfi* the position of rev er»e lev erf „ 

3 Were the drUer tender and train air braket applied and what wai the train pipe prervurc? 

7 Were the drh ing wheel* *llpplng or f Jldlog? 

8 Wat land being uaed? 

t» What wai the tteani preiiure? „ 

20 What wa« the date of latt washing out and the condition of the water In boiler? 

11 How many gauge* of water Irt the botlerf 
13. W na the boiler priming? 

13 What wea the condition of the hr on the gratec? ^ 

CONDITION OF BOILER 

^4. Were the fluet or arch tube* leaking or ob tructedf 
16 Wat Ihe brick arch in good condition ? (If none to itate) 

16 Were thc.re nny boiler or Arc box leakt and location ^ 

J7 Were tmoke box and itack draft plate* and netting earn blower or air pump exhaust pipes nsh pan and dampers and rock 
fng and drop gates supports and operating gear in good condition? j 


CONDITION OF MAONINERY 

18. What wa» the condition of steam exhaust and dry pipe joints and exhaust noaile opening? , 

10 What was the condition of cylinders jitxonnecUonsf 

SO Was there any blow of steam through slide or piston talves or cylinder packing? 

aj Vv hat was condition of motion gear? v 

3i Was slide or piston \al\e gear In proper adjustment? 

23 Was rod metallic packing blowing? — ... 

\\ ere the cylinder and other drain cocka in good condition and open? 

25 Were there any other steam leaks and location? 

25 Were there any pounds or lost motion about machinery and where? f > 

27 What was condttioii of ‘rames and connections i 

dS. What was condiuon-oJ spilngs and running gear? , 

29 What was cohdUion of truck frames and connections? 

^ Were driving boxes shoes and wedges properl, adjustejl? ^ ... 

81 Were driving and engine and tender truck fournals bearings packing and cellars In good condition? 

82 ert crank or u rlst pin bearings in good condition ? 

.88 Had any bcAclngs been running hot and locatfon and nature of trouble? 

84 Were wheel* and tlret In good condition? 

condition of SPECIAL equipment AND BOILER FIXTURES 

85 Were air brajta and signal equipment and pipes and hose connection* In good. condUonP 
3D Were Injectors boiler check and tahk valves jiipes and hose connections In good condition? 

37 Were lubricators oil or grease cups and pipe conrectlons In gbod condition and properly filled and adjusted? 

38. M as the steam heat equipment pipe and hose connections ip good condition? 

89 Were the steam gauge, and pop valves In good condition? 

40 Were the water try cock* in good condition? 

41 Were the steam valves and connections in good condition? j 

42. Were the head lamp classification signal and cab lamps in good condition? 

43 Were the couplers draft gear drawbar and safely chains and aitachmenti in good condition? 

CONDITION OF tools LOOSE EQUIPMENT AND SUPPLIES 

44. How much farid in box? 

45 HoOr much cdal on tender? 

46 How much water In tender tank? 

4'1 Was the full complement of fire and other tools and equipment on the locomotive? 

48. Was the full supply of oil, waste and stores on the locomotive? .. 



Form M P 67 — Record by Enginemen of Engine Failtires 


33S 


ECONOMICS OF RAILWAY OPERATION 





ECONOMIC OPERATION 


S39 


00 

CO 

Ph 


o 


o 

'S5 



£ 

ctf 




<d 

x: 


a> 



T 

S 

«> 



















STATEMENT OF ENGINE FAILURES. 


340 


ECONOMICS OP RAILWAY 



ECONOMIC OPERATION 


341 


Form M P 75 

MOTIVE POWER DEPARTMENT> 


Daily Telegraphic Report of Changes in Locomotive Situation 

^ Shop, S 2 Midnight t90-^ ^atesent J90^ 


UNDERGOING REPAIRS 

once to 
erirsnt 

teidei 


Tta* 

TnMnilUd 

M 

Tin* Filed 


Loeemfillvc 

Cfiu 

Aepsirt 

DtU Shopped 

Dll# 

Expuled Out 

Date Turned 
Out 

TImi 

Extendwl (e 

Uuta lot ^ntlen ot Tima 


A 

B 

C 

D 

F 

C 

K 

1 








2 








J_ 








JL 
















JL 

i 







JL 









12 1 








.a] 


' 







TAKEN OUT OF SEnVtOjs ’ 



Leeomolire 

piiu 

Repalm 

Date AwalDng 
Repairs 

Date Awalling 
Oitpeiidon 

Dale Stored 

Data- 

Conddfflneil 

1 

Date OtsnuUMl 

1 

Uoos Traflitarred to OlAtr 
Shop! for Bppain 
(Qtee Mame oT Shop itet to) 


J 

K 

0 


U 

W 

X 

Y 

iij 









IB 










1 








^17 









18 









19 



1 







¥ nr PP OFi, 

ThU Ttport iDVut In^ude out; locomotWn tboppdd Kud turned out of »K6p etc. for tHe 24 hbui'e t^dln? at 17 o clock mtd 
nlfht dall^ Locomotirct held out of eciTice 24 hour* or more for runalnf repairs muat be Included Letter ^ io colunine 
0 and X ulU be weed to indicate rannln^r repairs, where cngrlne is held out 24 hours j— ■ *" 
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of the locomotive m the left-hand column Also form M P 67 — 
Record by Enginemen of Engine Failures — is kept for each 
Engineman, the record covering a twelve-month period 

From the detailed Report of Engine Failures — Form M P 
24a — a monthly Summary (M P 78) of Detentions of Trains 
due to engine failures is prepared, showing the cause in detail by 
divisions 

In order to aid in keeping in mind the shop-space conditions, 
and the status of shop engines, and with a view to promptly 
calling attention to slow work in completing repairs to any 
engine, the Form M P 76 — Daily Record of Engines out of 
Service — has been designed to be kept constantly on the desk 
of the Superintendent of Machinery It is kept up-to-date by 
the daily mail report M P 75 a — Daily Report of Engines at 

Shop, and the daily telegraph report, M P 75 — Daily 

Report of Changes m Engine Situation 

C — Passenger-Car Repairs 

Aside from the cost of execution of already-determined 
repairs, which is a problem in shop operation, the cost of main- 
tenance of passenger cars depends largely upon the following 
factors 

1 Car-Mileage 

2 Proportion, in the equipment, of cars of different classes, 
such as 

Baggage, Mail and Express cars, 

Day coaches, 

Chair cars 
Dining cars, 

Sleepers, 

Officers’ cars 

It IS, of course, much less expensive per mile run to maintain 
the baggage cars and day coaches than it is to maintam the 
more luxurious chair cars, dining cars, sleepers, etc 

3 Standard of excellence 

It is the usual practice, in connection with the maintenance 
of passenger-car equipment, to pass all of the cars through the 
general repair shop at stated intervals, placing them in first- 
class condition at that time and confining attention to light 
runmng repairs between these periods An overhauling each 
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twelve months should keep the equipment in almost perfect 
condition It is the practice on many roads to make this over- 
hauling cover a period of from twenty to thirty months, which, 
of course, means that much greater wear is obtained from 
practically the same repair expenditures, the equipment, how- 
ever, presenting much less sightly appearance 

The determination of repairs to be made requires, of course, 
careful inspection by competent officers The possibilities m the 
way of systematic handling of passenger-car equipment repairs 
make it comparatively easy to secure such competent inspection 

D — Freight-Car Repairs 

Aside from the cost of execution of already-determined 
repairs, which is a problem in shop operation, the cost of main- 
tenance of freight cars depends largely upon the following 
factors 

1 Car-Mileage 

2 Proportion, m the equipment, of cars of different sizes and 
classes, as 

Flat cars, 

Gondolas, 

Box-cars, 

Stock cars, 

Refrigerator cars 

3 Rough handling in yards and in trains 

The repair to the freight-car eqmpment seldom takes the form 
of anticipating breakage, and repairs are largely hmited to 
replacing actually broken or decayed parts, consequently, the 
determination of what repairs should be made is a much more 
simple operation than m the case of engine or passenger-car 
repairs, and less can be done in the way of preventing repairs, 
the time for the economical making of which has not yet arrived 

One of the largest items in freight-car repairs is the result of 
exceedingly rough handling which cars are subjected to by the 
average switching crew through failure to set brakes and other- 
wise prevent coupling at too high a rate of speed This matter 
cannot be too carefully watched and justifies the placing, at 
times, of special watchmen in the more important yards 
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E — Shop Operation 

Engine Terminals and Engine Preparation 

The economical handling of a large engine terminal requires 
thorough organization in addition to the proper balancing of the 
various classes of facilities The terminal should be in charge 
of a Master Mechanic (or Enginehouse Foreman, if the terminal is 
a small one) who should have general charge of all of the engine 
terminal facilities and the men employed in connection with 
them Enginemen and Firemen should also be under the 
direction of the Master Mechanic while at the terminal The 
Master Mechanic should be assisted by an Enginehouse Foreman 
whose duty it should be to distribute the work to the various 
mechanics, sand to carefully inspect the work after it is per- 
formed so as to insure the thoroughness of such work as is found 
necessary The Enginehouse Foreman should also handle 
the Hostlers, Coal- Wharf Men, Cmder-Pit Men, Wipers, Callers, 
Fire-up Men, and other enginehouse employees Being re- 
lieved of this detail, the Master Mechanic should have time for 
general supervision of the entire work of the terminal and for 
the careful assignment of engines and enginemen He should 
see that the stores carried are sufficient to avoid delays to the 
work without being excessive Perhaps his most important 
duty is to keep thoroughly in touch with the condition of the 
various locomotives running into his terminal and to judge as 
to what work should be performed and what work should be 
deferred, it being uneconomical to make repairs at too early 
a date or to permit worn parts to go too long without attention 
He should give special attention to all breakages, with a view 
to determining the cause and the remedy Accurate, detailed 
information in regard to breakages should be furnished to the 
Mechanical Engineer, who should classify the different breakages 
and study them with a view to determining whether or not a 
re-design of parts is desirable For this purpose printed forms 
giving outlines of the various parts, such as crank-pins, cylinder- 
heads, piston-spiders, staybolts and the like should be provided, 
so that the location of break can be accurately shown on a 
print 

Following IS an outline of a method of handling locomotives 
at a locomotive terminal 
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(1) The locomotive crew places the locomotive on the locomotive 
receiving track near the coaling station, where it is taken in charge by the 
hostler The engmeman and fireman proceed to the etiginehouse 
office and supply-room where the oil cans and other supplies are delivered 
up to be stored until the engine crew making the delivery is ready to 
start out on the next trip The time- slip for the run is filled out and 
deposited in a lock-box in the Enginehouse Foreman’s office A Loco- 
motive Condition Report, showing the condition of the locomotive at 
the end of the run, is made out by the Engmeman and placed in the 
box with the time- slip He then registers in a book provided for the 
purpose and is relieved from duty 

(2) The Locomotive Hostler and his helper take the locomotive to the 
coaling station where it is coaled, watered and sanded, then it is taken 
to the ash-pit where the fire is knocked out by the helper while the 
hostler cleans the front end and the ash pit man cleans out the ash pan 
The locomotive is then moved over the turntable into the enginehouse 

(3) The locomotive is inspected (generally while on the ash-pit) by 
the Front End Inspector, who notes m a book the condition of the spark 
arresters and signs the statement of condition so that it can be used for 
testimony in court m connection with fire damages, if necessary * 

(4) The Locomotive Inspector makes careful inspection of the loco- 
motive with a view to determining what repairs, if any, should be made, 
the result of his inspection is then compared with the Engmeman ’s 
report and the attention of the Engmeman is called to the differences, 
if it IS found that his report has been carelessly prepared 

(5) Having determined what repairs shall be made, the Enginehouse 
Foreman assigns to the different Mechanics the repairs which each is to 
perform and receives a report from each when his work has been finished, 
after which it is inspected to see that it has been properly performed 

(6) The Boiler Maker goes into the fire-box and does any necessary 
work before the engine goes out 

(7) When the engine is ordered out it is fired up, and is then handled 
out of the house by the Hostler and his helper, being turned, if necessary 
Water and coal are supplied, if needed, and the locomotive is placed on 
the outgoing track under charge of the Hostler until the crew appears 

(8) The engine crew registers out, secures its supplies, takes possession 
of the locomotive and moves it to the yard 

At the largest terminals the number of Engmemen and 
Firemen is so great that it is necessary to make special arrange- 
ments to keep track of them and their assignments One 
method is to prepare a board arranged with vertical columns 
in groups of three, these columns being painted m different 
colors so that they can be more readily distinguished and 
headed respectively 
Serviceable, 

Not available, 

Transferred 
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The columns should be about two inches in width and should be 
provided with hooks at vertical intervals of two inches On these 
hooks are hung small tin cases, on the upper portion of each 
being wntten or printed the name and address of an Engmeman 
or Fireman The case is so arranged that a card can be slipped 
in it, leaving the name and address exposed On the card can be 
wntten such information as may be necessary to indicate the 
availability, etc of the man whose name heads the case, which 
is then hung in the proper column to indicate whether or not 
the man is available If hung in the non-available column, the 
card should indicate the time when he becomes available or the 
reason that he is not available, for example, it may show that 
the man has asked for rest until 6 00 P M , or it may show that 
he IS sick, or has been suspended, or is on leave of absence, etc 
With this record a glance at the case shows just what the situa- 
tion IS in regard to crews , and if the tags are hung in the available 
column in the order that the men become available, it aids in 
preventing discrimination in the assigning of the men to the 
various runs 

An order board is also usually necessary This order board 
is in two parts, one for Eastbound and one for Westbound 
engines and should contain the following vertical columns 
Engine Number, 

Train Number, 

Time ordered, 

Engmeman, 

Fireman, 

Engine not ready, 

Time must be ready. 

Engine ready 

As fast as a run is arranged and the locomotive selected, the 
engmeman and fireman assigned to it are marked up on the 
board so that all can see when they are expected to have their 
part of the work completed, or when they are expected to 
report for duty 

The tendency, where engine terminals are located at short 
intervals, is to do too much preparation work unless the force 
IS kept continually in hand and regulated to meet the fluctua- 
tions in the amount of business 

The miles run per engine dispatched, 



Diagram B — ^Enginehouse Organization 
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Miles run per fire cleaned, 

Miles run per boiler washed, and 
Miles run per engine wiped, 

are all significant as to the relation between preparation work 
and engine service performed 

The diagram on page 349 indicates an enginehouse organiza- 
tion proposed for a heavy terminal 

The engine terminal expenditures for hostlmg, running 
repairs, engine supplies furnished, etc , amount to about 15% 
of the total operating expenses and to about 7% of the total 
Machinery Department expenses Also, it is probable that the 
percentage of waste to total expense involved is often very high 
For this reason a thorough analysis of these expenses is de- 
sirable Where the operating expense accounts are subdivided, 
as outlined in Part III, and the number of items of work per- 
formed is kept, this record involves very little labor 

The data collected will then assume the following form for 
each territory, to be combined with that of other temtones as 
required 


Engine Terminal Operations 


District A 


-Costs 

(a) Total pay-roll 

(jb) Inflated time contained therein 

(c) Piece-work time contained therein 
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B — Work Done 

1 Engines dispatched 

2 Dispatching work done 
(o) Fires cleaned 

(6) “ built new 

(c) Boilers washed 

(d) Engines wiped 



3 Matenals handled 

(а) Sand unloaded (tons) 

(б) ** dned (tons) 

(c) Coal used (tons) by engines 

(d) “ “ “ “ stationary boilers 

(e) “ sand stoves 
(/) Wood handled (cords) 



C — Engine Failures 

(а) Non-steaming 

(б) Leakmg 

(c) Heating of parts 

(d) Broken parts 
{e) Other 

(S) Total 



D — Engine Mileage into Shop 

(а) Passenger 

(б) Freight 

(c) Helpmg 

(d) Switching 

(e) Work 
(/) Total 



E ^Analytical 

1 Miles run per dispatchment 

2 Dispatchments per 

(а) Fire cleaned 

(б) Fire built new 

(c) Boiler washed 

(d) Engine wiped 
{e) Engine failure 



3 Average cost per 
(a) Fire cleaned 

Qy) Boiler washed 
(c) Engine wiped 



4 Average cost per dispatchment for 

(а) Runnmg Repairs (Account 321a) 

(б) Preparing (Accounts 369, 362 and 363) 

6 Per cent of total expenses for superintendence 
(Account 326) 

' 
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It will be noted that the analysis includes the entire expense 
of the terminal 

By Inflated Time is meant the difference between the regular 
rate and the rate allowed for Sunday and Overtime work 
multiplied by the time worked on such overtime rate 
Piece-work Time is the amount paid out for piece-work 
The Engines Dispatched are counted as follows 
For all classes of service, a locomotive will be considered as 
one (1) dispatched, for the representative class of service in 
which it IS used, after it has been ordered and the crew called out 
When a locomotive is ordered specially for less than a five- (5) 
hour penod or a trip run, it will be considered as one (1) loco- 
motive dispatched 

For helping, construction, wreck, snow-plow, switching or 
other hourly service, a locomotive working 24 hours per day will 
be considered as one (1) dispatched for the time worked during 
each 12-hour penod, making two (2) dispatchments for the 24 
hours 

The dispatchment of each locomotive must be recorded against 
the class of service into which it is ordered, and not against the 
class of service for which it may be designed or assigned 
Locomotives dispatched to handle Railroad Officials^ trains 
will be charged to passenger service 

When arriving at the cost for dispatching repairs for loco- 
^ motives dispatched, this calculation must NOT include the 
locomotives dispatched at the subsidiary stations where no 
repair force is maintained 

“Miles Run ^nto the Shop is the mileage since leaving the last 
hop or terminal where a repair force is maintained and where 
the engine received attention (where this data is not kept, then 
the item E 1 — Miles Run per Dispatchment — cannot be ob- 
tained, and it becomes impossible to determine whether the 
costs per dispatchment are different because of a change in the 
length of run per dispatchment, or for other reasons) 

Engine Failures reported should be those incurred on the run 
out of the shop, not into it 

Supplies {Miscellaneous) The following instructions issued by 
one of the trunk lines indicate a common method of handling 
and regulating the use of supplies 
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Instructions Governing Use op Supplies 

Section 1 Commencing on the morning of July 1, 1903, at 12 01 
o’clock a new form of oil, grease and waste ticket book, Form M P 38, will 
be maugurated for use by Locomotive Engineers and Roundhouse and 
Shop Foremen, as a requisition on the Store Department for all valve, 
engme, car, signal and headlight oil, crank-pin grease, waste and prepared 
packing, which may be required for locomotives, either undergoing repairs 
m the shop or roundhouse, or m service on the road, or otherwise 
Section 2 Each Locomotive Engineer and Foreman in charge will be 
supplied and charged with an oil-ticket book, for his mdividual use 
Section 3 Oil-ticket books will be issued on the authority of the 
Foreman in charge, and each book so issued must show the serial number, 
name of the Engineer, or other person to whom it is assigned, and the 
day of the month and year issued written with mk on the front cover of 
the book No person other than the one indicated on the book will be 
authorized to fill in, or detach tickets from the same In the event that 
a check-book is lost, immediate report of this fact must be made to the 
Foreman in charge A new check-book will not be issued except on 
presentation of stubs, or a reasonable excuse, advismg of the unavoidable 
loss of the book, and no tickets will be accepted by the storeman from 
books reported as havmg been lost 

Section 4 The use of these books by all concerned will commence at 
the termination of the first trip, or day’s work, which may begin after 
12 01 o’clock on the morning of the first day of July, 1903 

Section 5 After the checks from, each book are exhausted, the stubs 
must be returned to the person in immediate charge, so that a record may 
be made of the tickets issued, and of the amount of oil, grease and waste 
used A new book will then be issued 

Section 6 In every mstance the stub and oil ticket, attached to each 
leaf, must be exact duplicates The detachable ticket will be folded over 
the top of the stub, and when filled m, detached and given to the Store- 
keeper, as his authority to issue the supplies as designated thereon The 
stub will be retained for the information of the person to whom the book 
IS issued 

Section 7 The instructions printed on the front cover of each book 
must be strictly adhered to 

Section 8 When prepared packing is drawn, the amount of oil and 
waste contamed in the same must be shown as separate items on the 
ticket Five (5) pounds of prepared packmg will be considered as (1) 
pound of waste and four (4) pounds of oil 

Section 9 The amount of oil, grease and waste drawn by each Engi- 
neer will be charged to his individual account, and recorded on monthly 
performance sheets, which will be compiled to show the relative amount 
of oil, grease and waste used by each Engineer, and will be bulletined for 
the inspection of all concerned The oil and waste used to repack joumal- 
box cellars for running lubrication will be charged to the individual 
account of the Engmeer who did service on the locomotive 



354 


ECONOMICS OF RAILWAY OPERATION 


Section 10 Authorized oil allowance schedules, approved by the Su 
penntendent of Motive Power and posted for the divisional service, wjll 
govern as to the maximum allowance of oil, grease or waste that will be 
permitted per 100-niile, or trip run It is expected that sufficient extra oil 
will be accumulated b}/ each Engmeer from the maximum scheduled 
allowance, so that it will be unnecessary for extra oil to be furnished 
Should it, however, become necessary to draw oil m excess of the scheduled 
maximum allowance, a separate ticket must be made out for such an 
amount as may be required, and the word, “ Excess ” written on the face 
This ticket must be approved by the Roundhouse Foreman before the oil 
will be furnished 

Section 11 To each locomotive Engmeer will be assigned an mdividual 
set of oil-cans, consistmg of the following one 1-quart long- spout, stop- 
valve, engine oiler, one l-quart plam-spout engine oiler, one 5-pint valve- 
oil can, one 1-gallon engine-oil can, one 1-quart signal-oil can, one 
i-gallon headlight-oil can, one 2-pound grease-pot, one torch Each set 
of this equipment will be marked with a serial number, and assigned to 
each individual Engineer Engineers will be held strictly responsible for 
the proper use and care of this equipment No new equipment will be 
supplied, except on return of the old, or a reasonable excuse as to its 
unavoidable loss 

Section 12 Galena oil will be used for the lubrication of locomotive 
machmery Grease will be used only on crank-pm and such other bearings 
as may be especially equipped for its use 

Section 13 Galena freight-car oil will be used for the lubncation of all 
car and tender journal bearings, and for the machinery of locomotives 
regularly assigned to switchmg, helpmg, construction or local freight 
service 

Section. 14 For the lubrication of all sliding or revolving parts oper- 
ating in and surrounded by steam imder pressure, and for the air cyl- 
mders of air-brake pumps, Sibley Perfection Valve Oil will be used 
Section 15 For the lubrication of the Engineer’s brake, triple and 
other air-brake valves, Galena freight-car oil will be used 

Section 16 For headlamps, classification and signal lamps, and 
roundhouse and Engineer's torches, carbon oil will be used 

Section 17 For passenger-car lamps, mineral seal oil will be used 
Section 18 For hand and cab lamps and lanterns, signal oil will be used 
Section 19 Crude or fuel oil will be used for fire building, and an 
connection with apparatus for heatmg crucibles, tires, welding and other 
work of similar nature 

Section 20 The use of the summer grade of lubricating oils shall 
commence April 1, and of the wmter grades November 1 of each year 
Section 21 Only woolen waste will be used for the packing of driver, 
trailer, engme and tender truck journal- box cellars of all locomotives 
Section 22 Woolen waste will be used for the packmg of all passenger, 
freight and work-tram car joumal-box cellars 

Section 23 Colored cotton waste will be used for packing as follows— 
for the oil cavities on the top of locomotive driver, trailer and truck boxes, 
and for oil- cups and oil- cellars of all other machmery. 
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Section 24 The waste used for packing must be pulled apart and 
soaked in oil for at least forty-eight (48) hours previous to its being used 
After bemg in the oil for that length of time, it must be taken out and 
squeezed, so that when the packmg is squeezed gently with the hands, the 
oil will ooze from it without dripping If it is found to be drier than this, 
it must be resoaked One (1) pound of waste freshly saturated with four 
(4) pints of Galena freight-car oil will be considered as the proper nlixture 
Section 25 The Store Department will control the issue of saturated 
waste for packmg journals, the same as any other stock, and the Store- 
keepers will not issue clear oil or dry waste to roundhouse or car men for 
packmg, except on order from the Foreman m charge 

Section 26 Every care must be taken to prevent the removed packing 
from coming m contact with sand, cmders or other charred or gritty 
matter, when it is removed from the journal boxes and cellars 

It must, after removal, be returned to the Storehouse, and that 
which IS good shall be properly resoaked, squeezed and used again 
Section 27 The proper method for packmg car and tender journal 
boxes IS as follows 

The first portion of the packmg material, which must be placed at 
the rear of the cellar, under and at both sides of the journal, should be 
squeezed comparatively dry to act as a “dust-guard,” and to relieve the 
excess of oil from the waste put m afterwards If the first portion of the 
waste IS not treated m this manner, the excess oil, which will flow from 
the additional packmg put m, will be lost from the rear of the box 
This part bemg attended to, the space under and up to the center of 
the journal must next be filled When the inside of the journal collar is 
reached, no more pp.ckmg should be put m All threads and portions of 
waste should be placed back of the collar, so that no thread connections 
shall exist between the waste under the journal and that placed m front 
of the collar The portion placed in front should act simply as a 
“binder” to hold in place the waste that serves for the lubrication of 
the journal and should, like the portion first put m the box, be com- 
paratively free from oil, as it does little or no lubricating 

Section 28 The proper lubrication of locomotive driver journals and of 
all truck journals, depends to a great extent on the packing in the cellars 
and its being m contact with the journals, as the wear of these parts and 
the vibration from the roadbed have a tendency to form a space between 
the packing and the journals 

Waste must not be placed in the cellars m layers or balls There 
must be a thorough thread connection from the bottom of the cellar to the 
top of the packmg 

Section 29 Any removed waste found gritty or dirty must be replaced 
with freshly saturated waste 

Section 30 All cotton waste used for cleanmg purposes must be 
returned to the Storekeeper when a new supply of dry waste is obtained^ 
Section 31 Refuse waste not suitable for repacking must be deposited 
in the receptacles provided for it, and it must be used only for such 
purposes as may be authorized by the Foreman m charge. 
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Section 32 When new packing or dry waste is required, all of the old 
packing and waste, which can be used again, must be returned to the 
Storekeeper Under no circumstances must either old or new packing, oil 
or waste, which may be serviceable for repacking, be thrown away or used 
for lighting fires 

Section 33 All locomotives and cars held out of service and undergoing 
repairs must have the packing removed from the oil boxes and cellars for 
examination If found m good condition, it may be used again 

Section 34 Locomotive driver and engine truck box cellars must be 
kept closely fitted to prevent waste from working out and syphoning the 
oil from the cellar 

Section 35 Tender and car-truck ]oumal-box brasses must be removed 
from the service when worn to J-mch thickness, or when worn on account 
of end thrust at the collar end ^-mch or at the wheel end J-inch When 
applying brasses care must be taken to see that each has a crown bearing 
on the journal to prevent hability of heating 

Outlying Engine Facilities 

The operation of outlying watering, coaling and ash-pit 
facilities usually resolves itself into a determination of the best 
method of combining this with other work to be done m the 
vicinity, in some cases the Agent looks after the pumping, 
especially if a gasoline engine is used, at other points the Pumper 
utilizes his spare time in shoveling coal from the car into buckets 
from which the engine is supplied, at other points, where the 
traffic IS light and the tanks are large, one Pumper takes care of 
more than one water station 

During times of heavy traffic it usually becomes necessary to 
put on mght Pumpers at certain points and to otherwise increase 
the force These increases must he kept m mind so that the 
force may be promptly reduced as soon as the unusual conditions 
cease 


General Repair Shops 

While engine terminals and small car repair organizations 
must be maintained at numerous points in order to properly 
provide for engine and car preparation and for minor repairs, 
the General Repair Shop must bear the brunt of the heavy 
repair requirements, and upon its proper location, design, equip- 
ment and operation, the economy of maintenance of equipment 
will largely depend. 

The ideal shop should be so located with reference to the 
markets from which its materials are supplied, on the one hand, 
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and with reference to the lines of normal movement of engines 
and cars and to the secondary shops which it must supply with 
repaired or new parts, on the other hand, that the minimum of 
transportation is necessary 

The location of sub-shops, machines, stores and sub-stores 
should be such as to reduce to a minimum the cost of handling 
supplies and repair parts 

The shop should be so equipped that each sub-shop has the 
proper output capacity with reference to each other sub-shop, 
and each machine has the same output capacity with reference 
to each other machine, so that the output of the shop as a whole 
may not be restncted by the incapacity of some one imit to 
dispose with the proper rapidity of that portion of the work 
which it only can do 

Unfortunately, these ideal conditions are seldom found to 
exist, and one of the problems of shop management is how to 
mimnuze the effects of improper location and equipment of the 
shop 

For vanous reasons it is necessary for railway shops to 
become, to a greater or less extent, manufacturers of tools, 
repair parts, etc , used in the maintenance of the property, in- 
stead of resorting entirely to purchase 

This makes possible the use of much scrap material, the 
surplus time of various machines and sub-shops is utilized to 
advantage, and it becomes possible, on some occasions, to 
provide special tools and parts of far greater serviceabihty 
than any on the market 

In order to conduct such manufacture to the best advantage, 
a large amount of standardizing can profitably be resorted to 
This standardizing can be earned out through 
a The eqmpment — cars, engines, etc 
b The shop machines 
c The small-tool equipment 

Nearly all large railway systems are the result of the aggrega- 
tion of smaller roads built and equipped under the direction of 
many different persons, also conditions have, of late years, 
changed rapidly This has resulted m a most heterogeneous 
lot of equipment, making the interchange of parts a possibility 
in rare instances only The advantage of such interchangea- 
bihty IS great, not only in reducing the stock necessary to be 
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earned, but in permitting of the manufacture of parts at such 
points as are best able to do so economically Also, worn parts 
can be replaced with other parts and the equipment promptly 
restored to service, instead of being held imtil the worn parts 
can be repaired 

It IS usually possible to adopt some five or s;lx types of engines 
which shall fill all reqmrements For example, the Rock Island 
System adopted 
For passenger service 

1 Atlantic type 

2 Pacific type 

3a Ten-wheel type (large dnver) 

For freight service 

3b Ten-wheel type (small dnver). 

4a Consolidation (heavy) 

46 Consohdation (light) 

For switching 

5 Six-wheel 

Many parts of these different types can readily be made inter- 
changeable, such as 

Bells Cylinder cocks Brake-shoes 

Whistles Air reservoirs Brake rigging. 

Truck wheels Sand-boxes Pistons 

Truck axles Steam domes Packing-nngs. 

Tender trucks Pilots Spnngs 

Tender wheels Cabs, Spnng rigging 

and axles Cab fittings 

Dnving axles Brake-beams etc 

Many of the parts thus standardized can readily be applied 
to the old engines as the old parts wear out or break, thus 
gradually enlarging the field of interchangeability 

The same methods can be applied to the standardizing of 
parts of machine-tools and to the manufacture of small tools 
Of course, this standardizing requires the preparation of 
detail plans and the equipping of each shop with sets of such 
standard plans Also much vigilance is required to enforce the 
use of these standards, especially in the construction, regnnding, 
etc of the small tools The standardization should cover not 
only the dimensions of parts, but the material to be used in 
their manufacture as well. 
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The maniifacture of parts at the points where it can be done 
cheapest has already been mentioned Sometimes it may be 
found that a modern high-output machine has been located at a 
point where it cannot be kept busy, whereas work is delayed at 
another and laiger shop because of the absence of such an 
efficient machine A transfer will sometimes effect great 
economy under such conditions 

The use of the new toobsteels at high speeds has effected a 
revolution in machine-tool output and should be given the most 
careful consideration in connection with the speeding up of the 
machines thus made necessary 

The purchase, care and distribution of new materials is also 
a matter of great importance to the Mechanical Department 
There are two general practices in regard to the handling of the 
material The first places the unused material in the charge 
of the Mechanical Department, while the second places it in the 
charge of a special Stores Department, by which Department it is 
issued to the various shops as needed The main point is that, in 
order to secure satisfactory results, it is necessaiy that someone 
be held responsible for the accumulation and for the care of 
materials on the system, it being a matter of much less moment 
whether he reports to the Purchasing Agent or to the head of the 
Mechanical Department There are many classes of material, 
which contain a great number of items of different sizes and 
shapes, of any one of which but few are used at a time If a 
complete assortment is kept at each point where material is 
used, it necessitates the carrying of a very large stock For this 
reason it has been found economical to maintain one or more 
General Stores, to which the bulk of the lighter material can be 
delivered by the Manufacturer, and from which distribution is 
made at regular intervals to the smaller stoiehouses, which are 
used as general distributing centers The Officer in charge of 
stores determines whether the distributing storehouse shall be 
supplied 

(1) By transfer from other Stores where there is a surplus, 

(2) From the General Store, or 

(3) By direct purchase 

It has been found convenient to distribute certain classes of 
material, including Agents^ supplies, to outlying points b}^ 
means of a regular supply car which passes over the lme( at a 



360 


ECONOMICS OF RAILWAY OPERATION 


given time each month after the requisitions for the month's 
supply have been received The car bemg m charge of a com- 
petent man, it is possible to gather up surplus material as well 
as to aistnbute material , and in this way the stock on hand can 
be kept down to reasonable limits The handling of oil for 
switch lamps, station lamps, etc is also conveniently cared for 
in this manner As a rule, it would seem advisable to place the 
responsibility for stores on hand on the head of the Department 
using the matenals, as he is best prepared to realize the effect of 
shortage of material cnpphng his work, on the one hand, and of 
having an over-supply, on the other hand 

One of the sources of economy in connection with shop 
operation is the proper care and use of scrap matenal Much of 
It, by proper selection, can be reused or can be worked over 
for some other purpose Scrap should be collected at regular 
intervals and should be shipped unassorted to central points 
where proper facilities for its care and reworking have been 
provided It should be assorted as unloaded from the cars 
into barrows or narrow-gage push cars, and taken at once to 
the proper bins 

A scrap yard capable of caring for the usual sized distnct — 
say 100 to 200 engines and such freight cars as they handle — 
should contain bins for material about as follows. 

275 tons — ^No 1 wrought iron 
325 “ — No 1 cast iron 
35 “ — ^tank sheets 
35 “ — ^light sheets 
50 — ^boiler steel 

55 “ — elliptical springs. 

65 “ — coil springs 

35 “ —flues 

35 “ — ^flue clippings 

20 “ — gas pipe 

65 ** — ^journal boxes 

65 “ — ^burned castings 

55 ** — ^malleable castings 

35 “ — channel bars 

65 ' — soft steel 

75 “ — ^iron and steel punchings 

75 “ — staybolts and limed iron. 

50 — ^brass skunmings, 

35 — ^brass ashes 

JOQ' — cast steel. 
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20 tons — sacks, rope and hose 
35 “ — ^mixed trimmings 
55 " — cast-iron trimmings. 

35 “ — ^mixed tummgs 

55 “ — cast-iron turnings 

35 “ — ^wrought axle tummgs 

55 “ — steel turnings 

45 " — brass tummgs and brass scrap 

A repair shed adjacent to the scrap bins should be provided 
with a compressed-air shears, a bolt- and rod-straightening 
machine, a hydraulic machine for cutting off draw-bar pockets, 
and a large rattler, or tumbhng barrel, for cleaning usable 
scrap. 

The method of handhng by Shop Orders the accounting for 
work m progress through a shop has been explained in Part IV, 
and is in quite general use — ^with occasional immaterial modifica- 
tions 

The routing of work through a large shop is a matter of the 
utmost importance, if annoying and expensive delays are to be 
avoided. The General Repair Shop, as already explained, is 
made up of a number of Sub-shops, the usual sub-shop hst 
being as follows 
Tool Room 

Engmehouse or erecting Shop, 

Machine Shop, 

Blacksmith Shop, 

Boiler Shop, 

Tin, Copper and Pipe Shop, 

Foundry, 

Plamng Mill, 

Paint Shop, 

Lumber Yard, 

Car Shop, 

Upholstering Shop, 

Miscellaneous Labor, 

Stores Department 

It is quite possible that a given Shop Order — ^for the general 
repair of a locomotive, for example — ^may involve a certain 
amount of work by each of the sub-shops, and, where many shop 
orders are in progress at the same time, it may well happen that 
^ome one machine-tool or sub-shop may be loaded with 'W'ork 
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beyond its relative capacity It becomes important, then, to 
determine the order m which the different items of work are 
done, so as to cause the least delay in the end, and to let that 
delay fall on the less important jobs 
If the estimated date for assembling each shop order is set 
down and then a daily list of work then before each gang, 
machine-tool, forge, sub-shop, etc is prepared, it can be readily 
seen w^here the rush and V/here the slack period will come, and 
provision can be made accordingly 
The organization of forces in a shop is, of course, important 
in proportion to the size of the shop 

Competent supervision is absolutely necessary, and the pay- 
ment of salaries inadequate to this end is a great mistake 
The gangs of workmen must be carefully organized with 
reference to the work they are to do As an example, a sug- 
gested organization for an engine erecting shop is as follows 


Valve gang 
Guides gang 
Dnving-box gang 
Steam-pipe gang 
Boiler trimmings gang 
Wheel gang 
General labor 
Total 


3 machinists 
6 
5 
3 

3 '‘2 

1 

— 1 
21 “ 7 


helpers 


ti 


The duties of the various gangs are about as follows 
Valve Gang — ^Valve-motion work, taking down and putting 
up steam-chests, rockers, links, eccentrics, tumbling-shafts, 
reverse-levers, setting valves, etc 

Gmdes Gang — Guide, cross-head and piston work, taking 
down, fittmg and putting up cylinders, saddles and frames 
Drwmg-box Gang — Fits up drivmg-boxes, shoes and wedges 
and repairs engine trucks 

Steam-p'ipe Gang — ^Takes down, fits up, tests and puts in 
steam-pipes, dry-pipes, steam dome and throttle rigging 
Bcnler TrtmfmngsGang — Attends to cab and engine trimmings, 
injectors, and injector pipes, clamps up frames, etc 

Wheel Gang — Strips, takes out and puts in driving wheels 
and fits up driver brakes, grates, and grate rigging 

General Labor Gang — Cleans work and tp , 

from the machine shop, etc, 
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The principal sources of uneconomical shop operation are 

(1) The failure to organize the working gangs with the proper propor- 
tions of skilled and unskilled men 

(2) The failure to operate machine tools at maximum speeds, this 
resulting m reduced output as well as increased cost per unit of output 

(3) The working of forces overtime, thereby paying overtime and 
penalty rates instead of organizing day and night shifts when necessary 
to increase the output 

(4) The payment for work performed on the hour instead of on the 
piece-work or premium basis, thereby removing the incentive to each 
man to do his work to the best possible advantage The failure to use 
piece-work methods is usually due to the objection of trade unions, 
which opposition was originally due to the practice of continually lowermg 
the piece-work price as the men obtamed greater proficiency and exerted 
a greater effort, this unfair practice reacted upon manufacturers, who 
have long since discovered that fair dealing is the most economical 
policy in the end 

The larger shops employ so many workmen that it is necessary 
that strict rules for their government be enforced, the following 
being in effect on one of the pnncipal Trunk Lines 

Rules for the Government of the Shops 

These rules are designed for the protection of employees and for the 
proper care of the property and mterests of the Company 

They apply to employees of all Departments of the Service, whether 
on or off duty 

Rule 1 The first, or Assembly Signal, will be sounded each working 
day ten minutes before the time for beginning work The second, or 
Work Signal, will be sounded at the time specified for beginning work 

Foremen and workmen must assemble at the sounding of the Assembly 
Signal Work must commence at the sounding of the Work Signal, at 
which time each foreman must know that his men are m readiness All 
employees not ready to commence work at the exact time must report 
personally to their foreman in charge, the foreman m charge will notify 
the Department Foreman, who will name the hour for commencmg 
work 

Rule 2 Employees will be required to give their entire time, while 
on duty, to the service of the Company No time must be occupied in 
personal work, discussions, washing, reading or other interruptmg 
causes 

Rule 3 Employees desiring to absent themselves from work, or 
those leaving the shops during working hours, must obtain permission 
from their foreman 

Rule 4 Employees unavoidably absent from duty, without per- 
mission, must report the fact and the cause for same to their immediate 
superior, by the most convenient method Foremen will report to the 
time keepers the fac^ta relation to absentees 
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Rule 5 Overtime will not be allowed except by special order Should 
the services of the workmen be required for shopwork for more than 
the regular working hours, they will be allowed only the actual time 
made, and there will be no increase in the rate of pay over that fixed 
for the regular hours 

Rule 6 No altercation will be permitted, regardless of the provoca- 
tion Strict propriety of conduct and order is required 

Rule 7 Smoking while on duty, in or about the shops, is prohibited 
The use of intoxicating drinks while on duty is -prohibited Their 
habitual use at any time is cause for dismissal 

Rule 8 Foremen will be held responsible for all work done m their 
departments, for the order maintained, for economy in material and 
work, and the quantity and quality of the output 

Rule 9 Foremen must not make any change in the general arrange- 
ment or detail of work m their department without special authonty 
from the Master Mechanic 

Rule 10 Foremen must certify to the time of their workmen, and 
that the time and piece-work prices allowed to each workman are those 
to which he is entitled 

Rule 11 Orders for shopwork must be given by the authority of and 
through the Master Mechanic, General Foreman, or Foreman m charge 
No work will be done, nor material taken, for the personal use of 
employees or others, nor will material be sold from the storehouse or 
shops, or tools loaned, without a special order from the Superintendent 
of Motive Power, or the Superintendent of a Division 

Rule 12 Watchmen must be alert and attentive while on duty, and 
must report to the Master Mechanic, or Foreman in charge, all violations 
of rules, orders or instructions, in addition to reporting them to the 
proper officers in the Police Department 

Gate watchmen must not permit any unauthonzed person to enter 
the shops 

Rule 13 No persons other than the Officers of the Company, or 
those designated by the Master Mechanic, will be allowed in the storehouse 
of the shops 

Rule 14 Visitors will be allowed m the shops only by special per- 
mission of the Superintendent of Motive Power, Division Superintendent, 
or Master Mechanic, and must not interrupt the employees m any manner 
Rule 15 Book agents, peddlers, or collectors will not be allowed 
to transact business in the shops or shop grounds, and railway-supply 
agents, inventors, patentees, or solicitors for subscriptions will not be 
permitted to consume the time of the employees 

F — Fuel 

Coal IS the almost universal fuel for engines The cost to the 
railway company for fuel used to develop the power for its 
operations depends upon 
1. Cost* per ton of fuel at the mines. 
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2. Average haul 

3 Cost of handling onto engines 

4 Care and skill used in firing engine 

5 Design and adjustment of fire-box, etc , to suit fuel used 

6 Quality of fuel 

The mere handling of the fuel from the point of supply to 
where it is placed on the coal wharf for use involves quite a 
large amount of careful work to avoid running out of coal, on 
the one hand, and the tieing up of cars with an unnecessarily 
large supply, on the other hand 

The value of a coal for boiler purposes depends upon what 
weight of water per pound of coal it will evaporate, upon its 
tendency to clinker in the fire-box and ash-pan, and upon the per- 
centage of ash A high percentage of ash means more frequent 
emptying of the ash-pan and a reduced efficiency 

The Standard Measure of the value of a fuel is the number of 
British Thermal Units of heat per pound It may be assumed 
roughly that, on a low-grade railroad, 2,000 B T U (which 
will evaporate one pound of water at 212 degrees Fahrenheit) 
are required to haul one ton one mile 

The following table illustrates the difference in quality of 
vanous coals at St Louis and their relative values as steam 
makers 


Relative Qualities of Coal 


Kind 

Locality 

BTU 1 
per j 
pound 

Cost at St Louis 

Per 

ton 

S 

Per 2000 
BTU 
cents 

Anthracite 

Pennsylvania 

14,000 

6 75 

0 048t 

Semi-bitutnmous 

New River 

14,000 

4 75 

0 034t 

Bituminous 

Pittsburgh ' 

13,000 ' 

4 00 

0 0 32 L 

n 

Hocking Valley 

13,400 

3 25 

0 024t 

(( 

Brazil Block 

14,000 

3 00 

0 021t 

n 

Big Muddy, 111 

12,200 

2 00 

0 016t 

4( 

Iowa 

8,700 

2 50 

0 023t 

ii 

Slack 

10,000 

1 00 

0 OlOt 


The design of the engine is quite an important factor in the 
use o£ coal By the use of a very wide fire-box with 80 to 90 
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square feet heating surface, the Anthracite roads are now able to 
use anthracite culm, formerly a waste product, as a fuel, thus 
greatly reducing the cost 

Following is the record of two engines, one an old type, 
narrow fire-box engine, and the other a wide fire-box engine 

Test op Coals with Dipperent Engines 


Cost of Coal Used 


Kmd of Engine 

Per 

ton 

Per 

1 

trip 

Poor coal 

Good coal 

1 

Poor coal 

1 Good coal 

Narrow fire-box 

Wide fire-box 

■ 

80 

1 80 

1 

$10 50 

10 80 

I 

$10 10 

11 30 


The tests of the two grades of coal were in each case made 
under the same conditions, but the small relative grate-surface 
of the narrow fire-box engine rendered the slower-burning fuel 
less economical than the better quality at a higher price Just 
the reverse experience resulted with the engine designed to give 
a larger percentage of grate-area 

It has been seen that there is a difference of more than 
50% in the fuel value of different coals of the same class? 
and that there is a difference of several hundred per cent in 
their cost per unit of heat , delivered at any particular locality 

The cost of handling coal from car to engine vanes, according 
to the method and quantity, from 2 cts to 30 cts per ton 

The usual methods of handhng are as follows 

1 Shovel from cars into engine tender direct Cost, about 
25 cts per ton Delays engine from one-half to two hours 

2 Shovel from cars into buckets and lift by derrick on to 
tender Cost, about 15 cts per ton Less delay to engine and 
permits of use of a smaller force that can be kept regularly 
employed 

3 Shovel from cars into chutes and dump onto engine Cost, 
about 10 cts per ton _ Can coal engine in 2 to 5 minutes 

4 Dump from self-cleanng cars into pockets on elevated 
trestle, or into hopper of conveyor which lifts coal to pockets. 
Cost, from 2 to 3 cts per ton 
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In the use of the same grade of coal on the same engine there 
will sometimes occur a variation of as much as 100% due 
to the lack of skill and care of the engine crew It has been 
estimated that a 2^-in safety-valve relieving pressure re- 
leases steam requinng at the rate of 15 lbs of coal per minute 
to produce, so that a fireman who keeps the safety-valve con- 
tmually in operation is wasting coal with great rapidity 

We have, therefore, the following opportunities for gain or 
loss in fuel consumption on a basis of economical coal at $2 per 
ton 


Use of an uneconomical fuel 200% 

Poorly designed engine 20% 

Poor coaling facilities 10% 

Poor firing 100% 

Total possible loss as compared with best results 

obtainable 330% 


As the expenditure for fuel amounts to about 10% of the 
entire operating expenses, it will be seen that the subject is 
worthy of close attention 

The object to be attained in firing a locomotive is to maintain 
the desired steam-pressure with a minimum of coal consumption 
and with a minimum of vaiiation from that pressure A low 
steam-pressure impairs the power and efficiency of the engine, 
while a high steam-pressure (above the liimt set by the safety- 
valve) causes escape of steam through the safety-valve and 
consequent waste of the fuel used to generate the steam so 
escaping 

To the end that a clear understanding of the principles of 
economical firing may be amved at, the following brief summary 
of the chemistry of combustion of coal is given 

Coal is composed of the following substances, the percentages 
representing averages for the two types considered 


Constituents 

Bituminotis 

Anthracite 

Fixed carbon 

52 

92 

Volatile matter 

40 

5 

Sulphur 

1 

0 

Earthy matter 

7 

3 
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When coal is heated to a certain temperature, the volatile 
matter is given off in the form of combustible gases. The 
carbon, when heated to a temperature of about 1,800° P 
in the presence of oxygen, combines with it and forms either 
carbon dioxide (carbonic acid gas) or carbon monoxide, depend- 
ing upon the relative amounts of oxygen and carbon present 
Carbon monoxide is a chemical combination of one atom of 
oxygen with one atom of carbon, and this combination on 
combustion yields 4,452 heat units per pound of carbon Carbon 
dioxide IS a chemical combination of one atom of carbon with 
two atoms of oxygen, and yields 14,500 heat units per pound of 
carbon Recalling that the form of combination depends upon 
the relative amounts of oxygen and carbon present, it will be 
seen that where the amount of oxygen supplied is insufficient 
there is a great waste in the efficiency of the fuel consumed 
The oxygen is obtained from the air, which is composed princi- 
pally of a mechanical mixture of oxygen and nitrogen, conse- 
quently it is necessary that ample volume of air be admitted 
to the combustion chamber (the fix e-box) if the best results are 
to be obtained This admission of air is brought about by the 
draft caused by the exhausting of steam into the smoke-stack, 
which produces a partial vacuum above the coal in the fire-box 
and draws the air through the grates and the bed of coal resting 
on them In a general way it may be said that a shovelful of 
coal, containing about 14 lbs , requires about 4,000 cubic 
feet of air for perfect combustion The rate of combustion of 
coal depends among other things upon 

(1) The temperature of the fire-box 

(2) The number of square inches of coal surface per pound of 
coal exposed to the flames 

A cube of coal, each edge of which measures one inch, 
contains a volume of one cubic inch, while its surface area is 
SIX square inches, the ratio therefore being six inches of area 
to one inch of cubic contents A cube two inches each way 
contains eight cubic inches with an area of twelve square inches, 
the ratio therefore being as two to three, in other words, the 
larger the size of the particle the slower will be the rate of 
combustion, because the fire has a relatively smaller area upon 
which to act Chemically, this means that there is a smaller 
area of carbon exposed to combination with the oxygen of the air 
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and consequently the rate of combustion per cubic inch is 
reduced On the other hand, if the particles of coal are very 
small, the powerful draft through the grates will carry them 
unconsumed out of the fire-box It has been found in practice 
that bituminous coal should be broken to about the size of a 
hen^s egg in order to produce the best results The volatile 
matter in the coal is driven off at a temperature lower than the 
temperature of combustion, and, if there is insufficient oxygen 
to produce perfect combustion of these gases, they escape 
through the flues and out of the smoke-stack partly or entirely 
unconsumed (that is, not combined with the proper amount of 
oxygen to give off the maximum number of heat units) This 
condition is indicated by the presence of black smoke, which 
IS free carbon, and this either indicates that insufficient air 
has been admitted to the combustion chamber, or that the 
temperature of the combustion chamber has been too low, it 
being recalled that combustion does not occur except at or above 
a temperature of 1,800 degrees Fahrenheit Under such 
conditions there are two remedies 

(1) Admit air faster 

(2) Supply fresh coal slower 

The admission of air is regulated by opening or closing the 
dampers of the fire-box and by increasing or decreasing the 
draft by use of the blower, which is an apparatus for increasing 
the amount of steam exhausted into the stack The bnck 
arch m the fire-box is placed there for the purpose of retarding 
the movement of gases from the fuel to the flues and thence 
to the stack, thus giving greater time for the secunng of 
perfect combustion in the fire-box As it is impossible to make 
sudden changes in the amount of heat developed by the fire-box, 
the steam-pressure in the boiler is regulated to a certain extent 
by the skillful use of the injectors When the temperature 
is seen to be rising rapidly, due, for example, to shutting 
off of the steam, the injectors can be turned on and the 
temperature of the water in the boiler lowered by means of the 
cold water injected into it In like manner, when the steam- 
pressure IS falling, due to excessive demands upon the boiler 
for steam or for other causes, and the water in the boiler is 
sufficiently high, the injectors can be shut off temporarily until 
the steam-pressure nses Black smoke, as before stated, 
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denotes imperfect combustion and is usually caused by an 
insufficient supply of air An additional supply can be pro- 
vided by opemng the fire-box door, thus admitting air above 
the bed of fuel resting on the grate This is objectionable 
because the cold air, not having been heated by passing through 
the bed of coals, greatly reduces the temperature of the fire-box, 
thus impeding combustion A still more senous objection is 
that it causes sudden cooling of the metal of the fire-box and 
flues, producing rapid contraction and causing them to leak 
For the same reason, great care should be taken to see that the 
ectire area of the grate-surface is covered with a bed of coals, 
as otherwise the cold air from below the grates passes through 
into the fire-box without being heated and produces like injurious 
results Further, where the bed of coals is mamtamed with 
imeven thickness, the draft either destroys the thin poitions of 
the bed by carrying the particles of fuel bodily into the flues, 
or it is unable to draw the air freely through the thicker portions, 
thus reducing the amount of air supplied The skill of the 
fireman is shown in keeping the bed of coals on the grate as thin 
as possible and yet preventing its disturbance by the current of 
air drawm through it, and m carefully observing the present and 
probable future working of the engine, the steam-pressure and 
the height of the water in the boiler, so that he can regulate the 
admission of new coal, the position of the dampers and the 
operation of the blower to best suit the conditions It has 
been found that, especially in firing with bituminous coal, it is 
best to feed the fire with but one shovelful at a time, placing it 
alternately on the different portions of the fire as needed It 
IS true that this method of finng requires almost continuous 
attention on the part of the fireman, especially when the en^ne 
IS being worked to its capacity, but on the other hand very 
much less fuel is required and the results are better m every 
way than where four or five shovelfuls of coal are placed m the 
fire-box at a time The following rules carefully observed will 
give good results in economizing the use of fuel and reducing 
the repairs necessary to the boiler, flues and fire-boxes 

(1) The flue-sheets should be carefully cleaned of all adhering clinkers 
before the engine is fired up, and it should be seen that the ash-pan is 
reasonably clean and that the grates are all connected 

(2) The fire should be evenly placed over the entire grate- surface, 
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especially around the comers and the forward part of the grates next to 
the flue» sheet, before the engine is handled or the blower is used 

(3) If the steam-pressure is low, it should be raised gradually, and if 
the water-level is low, it should be gradually increased until within two 
or three inches of the top of the gage-glass, the blower being used as 
lightly as possible to effect the desired purpose The steam- pressure at 
starting should be within five or ten pounds of the point at which the 
safety-valve operates 

(4) The charge of coal on the fire on starting should be sufficient to 
last until the tram is so well in motion that the cut-off can be materially 
shortened The fire-doors should be closed and the damper kept open 

(5) The grates should be shaken lightly about every 20 miles on 
freight engines and about every 30 miles on passenger engines Clinkers 
should be removed from the fire-box at the first opportunity, even if formed 
during the last period of the tnp 

(6) The steam-pressure should be kept withm the limits of 10 pounds 
with as little vanation as possible The blower to be used when nec- 
essary to prevent lowering of steam-pressure while the mjector is working 
and steam is shut off from the cyhnders 

(7) Firemen should fire lightly and frequently, using from one to two 
shovelfuls at a time and using coal as nearly egg size as possible It 
should be scattered evenly over the fire surface, givmg preference to the 
sides and comers, if an 3 rthmg, and throwing m heaps on an; part of the 
fire should be avoided 

(8) To prevent the smoking of passenger engines while at stations, 
the fire-door may be opened slightly or may be swung open and shut 

(9) When the engine arrives at the termmal, the remaming heat of 
the fire should be used to store as much hot water as practicable in the 
boiler, thus assisting in economic firing up After the fire has been 
removed from the fire-box, the dampers and fire-door should be closed 
while the engine is being handled, and the injector should not be used 

The enginehouse Foreman should see that mjectors can be 
shut fully off, that the draft diaphragm is properly adjusted 
and that the exhaust nozzle is not too small, that the boiler 
washing is not neglected and that the jacket fully protects the 
boiler from the air 


G — Boiler Water 

The direct cost of Water for engine use is often but a small 
part of the expense in connection therewith The direct cost 
involves 

1 Cost of supply plant 

2 Cost of pumping 

The indirect cost involves expense due to 

1 Corrosion of boiler, tubes and fire-box by waters containing 
acids 
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2 Incrustation due to presence of scale-making materials, 
and consequent increased fuel consumption 

3 Delays to trams and incidental danger due to engine 
failures from these causes and from foaming 

Following are extracts from a paper read before the Inter- 
national Engineering Congress of 1904, by J[ 0 Handy, Esq , 
Chief Chemist of the Pittsburgh Testing Laboratory, and pub- 
lished in the Transactions of the Amencan Society of Civil 
Engineers, Vol LIV, part “ pages 3 to 34 

The Purification op Water for the Production of Steam 

Corrosive waters containing free sulphuric acid and acid iron salts 
occur m all coal-producmg distncts, especially m those places where 
coal IS washed preparatory to coke production 

Mountain streams often contain so little scale-forming matter that 
the excessive amounts of dissolved oxygen or carbonic acid which they 
carry m solution may cause corrosion Such mstances are familiar to 
railroad companies operating in the Allegheny Mountams m Pennsylvania 

Peaty waters are found which contain corrosive vegetable acids 
Such waters are most common through the Southern States 

Well waters containing magnesium chloride are corrosive, unless they 
contain an excess of calcium carbonate 

The more-or-less complete removal of scale-formmg matter or the 
neutralization of corrosive substances which occur m boiler feed-water, 
has been earned out by several methods m the United States 

These methods may be classified as follows 

1 Mechanical Methods 

These include feed-water heaters, scum-catchers and blow-off cocks 

2 Chemical Methods 

(а) Direct Method — ^The chemicals are placed in the boiler or run 
mto it with the water supply 

(б) Indirect Method — ^The chemicals are fed into the water on its way 
to a storage tank, which serves also for the completion of chemical re- 
action and for sedimentation 

(c) Intermittent Method — ^The chemical treatment is given alternately 
to the contents of two tanks, allowing reaction and sedimentation ro 
take place during penods of quiet Partially clanfied water is drawn 
off through filters and repumped to storage tanks 

(d) Continuous Method — ^The chemical treatment is given automatic- 
ally to the water as it enters the apparatus The chemical reaction, 
sedimentation and clarification take place simultaneously or successively 
durmg the progress of the water through the apparatus 
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CLASS 1 Mechanical Methods 

Feed-water heaters remove, more or less completely, from water the 
carbonate of lime which it contains, but other and more important scale- 
forming substances are not affected and pass on into the boiler, from 
which it IS impossible to remove them, except, very imperfectly, by sctim- 
catchers or blow-off cocks 

CLASS 2 Chemical Methods 

2a Dtreci Method — ^This practice has been and is very general m the 
United States, and the beneficial results obtamed have been m exact 
relation to the judgment shown m selectmg the chemicals and the care 
shown in carrying out the details of the treatment 

The purifying agents used directly m boilers mclude 

1 Soda-ash 

2 Caustic soda 

3 Phosphate of soda (tn-sodium phosphate) 

4 Tannin compounds 

5 Fluoride of soda 

6 Aluminate of soda 

Soda-ash has been most widely employed Used without discrimina- 
tion, it IS rarely beneficial, combmed with regular blowing off of the 
sludge produced by chemical action, it is a measure of great economic 
importance 

The Soda-Ash System 

Principle When waters are treated in the boiler with soda-ash, the 
mcrusting solids are changed to carbonates and precipitated as a soft 
sludge which is readily blown out, mstead of coming down m a crystallme 
condition and adhering to the boiler 


Amount op Soda-Ash Used 


For each gram per gallon 

Soda-ash per 1000 gallons 

Calcium carbonate 

0 02 lb 

Magnesium carbonate 

0 02 “ 

Calcium sulphate 

0 10 “ 

Magnesium sulphate 

0 13 “ 

Magnesium chloride 

0 16 

The amount is always limited to a 

maximum of 10 lbs soda-ash per 


100 miles run 

Method op Adding Soda-Ash 

The soda-ash is placed in the boiler of each locomotive when washed 
and afterward is added at regular times to the water in the tenders 

Sludge Removal 

By means of blow-off cocks drawmg from several parts of the boiler, 
sufficient sludge and alkali are removed so that the locomotive can be 
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continued m service a much longer time than would be possible otherwise 
Some blowmg off must be done on the road, but the greatest efficiency 
in sludge removal is secured if time for settlmg is allowed About 4% 
of water is blown out with the sludge 

Results 

The experience of the C , M & St P Ry Co extends over many years 
In 1899, after 12 years’ use of the soda-ash process, they reported that 
for a number of years the results had been uniformly beneficial, but it 
was not until a thorough system of boiler washing was inaugurated and 
a competent man installed as boiler-washing inspector, whose duty it 
was to visit all roundhouses, mspect boilers, and give instructions m 
blowing off and in washing out, that best results were obtamed 

Even in the worst district, the hfe and mileage of flues and fire-boxes 
were more than doubled 

Cost OP C , M & St P Ry Treatment 

Waters containing 25 grams of mcrustmg solids per gallon required 
not over 4 cts ’ worth of soda -ash per 1,000 gals of water used 

The cost of heating the 4% of water which was blown off was estimated 
at from 0 4 to 0 8 cts per 1,000 gals 

Thus the total expense for chemicals and for loss of heat due to blowmg 
off would not exceed 4 8 cts per 1,000 gals 

Advantages op Direct Soda- Ash Treatment, 

Elimination of first cost and interest charges on softening machines 
or plants 

Treatment in hands of special men at roundhouses mstead of pumpers 
at isolated stations 

Limitations op Direct Soda- Ash Treatment 

Boilers must be more frequently washed out, because blowmg off does 
not completely remove sludge 

Foammg occurs frequently, due partly to suspended sludge and partly 
to the presence of carbonate of soda m variable excess m the water 

Very hard water cannot be treated sufficiently to prevent scale forma- 
tion without mtroducmg soda enough to cause foammg 

Conclusion 

While the use of soda-ash is a very useful temporary expedient directed 
toward scale prevention, all large steam users will eventually discard 
it m favor of methods which purify feed-water before it reaches the loco- 
motive boiler 

2b Indirect Method — Treatment of water by the mtroduction of chem- 
icals mto the water as it flows to the storage tank was the first step m 
the evolution from direct treatment toward complete softening ma- 
chmes It was designed to avoid the first cost of softening machines by 
utihzmg the existing storage tank for chemical reaction and sedimentation 
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Several such plants exist in the United States and many have existed 
They have no features to recommend them except low first cost 
2c IntermnUent Method The devices described by this headmg are 
mtermittent m operation m that there is a pause of several hours after 
treatment This is to give the time considered necessary for chemical 
reaction and sedimentation 

The following pomts were added to previous practice m the country 

1 The use of milk of lime instead of limewater 

2 The use of sand filters to clarify the softened water 
The general plan of operation is as follows 

Two tanks are provided, the aggregate capacity of which is usually 
eight times the hourly output expected 

These may be of either wood or iron construction and may be placed on 
ground level or elevated on trestle-work accordmg to whether repumpmg 
of softened water is to be allowed for or avoided 

The tanks are filled alternately to a certain level with hard water 
In some plants the milk of lime is added durmg the filling and the agitator 
is run at the same time In most of the plants the Archbutt-Deely 
(U S Patent 621,522 — 1894) practice of dissolvmg the soda-ash in the 
milk of lime and addmg both together when the tank is filled, is the one 
followed 

Agitation continues for 15 to 20 mmutes, followed by a period of perfect 
rest, usually approximating four hours 

At the end of this time the softened water is drawn off from near the 
surface through floating discharge pipes It passes through sand or 
crushed quartz filters to storage tanks, from which it is repumped to a 
higher elevation, if necessary 

2d ConUnuous Method — ^The type of machine now referred to is the 
one which is so designed that the flow of water to the plant operates all 
necessary mechanism (stirrers, etc ) 

The feed of chemicals is regulated by proportioning devices Proper 
mixing of chemicals with hard water takes place automatically and the 
water passes evenly through the machine, while the chemical reaction of 
softenmg proceeds to a finish and the mechanical action of sedimentation 
is almost perfectly effected A filter at the top of the machine gives 
final clanfication and the softened water is discharged, without repumpmg, 
mto the storage tank 

The perfect action of this ideal softenmg machine is approached in 
different degrees by that of each of the several machines of the type 
which are now in use in the United States 

The Economic Results of Water-Softening 

The considerations which lead to the taking up of water-softening by 
steam users may be grouped as follows 

— ^Loss of service of locomotives or boilers, due to impossibility 
of satisfactory, continuous operation with hard water 

Second — ^Possibility of substantial savings in fuel and tepaor bills and 
the checkmg of rapid •detepor^tioa of boilers. 
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The cost of water softening undertaken for the first reason is not 
always a raatter of prime importance It must be reasonable, of course, 
but results are the ma n thing In most cases, however, water-softenmg 
stands or falls by the relation of what it costs to what it accomplishes 
The charges agamst a water-softenmg mstallatioa are 

Interest on cost of plant 
Depreciation 
Chemicals for softening 
Attendance 

Power for operation (and repumpmg) 

The credit items for a softener are 
Fuel saving 
Repair saving 
Depreciation saving 

Increased service obtainable from steam generators. 

Cost of Softening Plants 

The best softening plants cost from ^4 to S5 per HP for installations 
up to 1,000 HP , for 1,000-2,000 HP , the cost is $4 to $3 per HP From 
2,000-5,000 HP the cost is $3 to S2 per HP From 6,000-15,000 HP 
the cost is S2 to $1 20 per HP 

Depreciation 

The above figures refer to steel construction Plants for which wooden 
tanks are used are sometimes offered at as high rates, but the depreciation 
of wooden tanks imder service conditions is much greater, in addition to 
other disadvantages If steel tanks are reasonably well cared for, 5% 
is more than enough to allow for their depreciation 

Cost of Chemicals 

The quantity of chemicals required for softening vanes directly with 
the character of the water treated The prices of lime and soda-ash do 
not vary much m different sections of the country There is, however, 
great choice in commercial lime, much of the building hme bemg so high 
m magnesia as to make it unfit or uneconomical to use From 90 to 95% 
lime can be had and should be insisted upon 

The cheapest waters to soften are those the hardness of which is due 
to carbonates of lime and magnesia only Such waters require simply 
limewater treatment It costs only 0 2 ct per 1,000 gals to remove 
1 42 lbs of carbonate of lime (equivalent to 10 gr per gal ) and only 
0 48 ct to remove the same quantity of carbonate of magnesia 

These amounts are sufficient to give a great deal of trouble in heaters 
and boilers 

The removal of sulphates and other soluble compounds of lime and 
magnesia from water requires the use of soda-ash It costs 1 20 cts 
per 1,000 gals to remove sulphate of lime equivalent to 10 gr per U S 
gal The same amount of sulphate of magnesia requires 1 36 lbs of 
fioda-ash which costs 1 36 cts per 1,000 gals 
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The cost of chemicals for softening water varies from 0 5 ct to 6 
cts per 1,000 gals , averaging from 1 to 2 cts 

Attendance 

The cost of attendance at softenmg plants vanes greatly, but is never 
more than that of the time of one man (or boy) It is often much less 
The most common arrangement is for the engineer or pumper to look 
after the softening plant 

With the best type of plants two or three hours per day are all that 
are required for attendance, unless the installation is very large 

Chemical tests for control of the softening plant can be earned out by 
persons of average mtelligence 

Power for Operation 

Separate power mstallations for softenmg plants show bad engineenng 
Such plants are absolutely dependent on outside power, and such small 
steam installations are costly to operate 

The best plants have all stirrers or other mechanism actuated by water 
power The flow of water to be softened starts everythmg 

Repumping 

Many softening plants now m existence are so designed that the soft- 
ened water is discharged at or near ground-level This mvolves the use 
of a pumpmg plant to re-elevate the softened water 

The best type of softeners are those built m the form of towers and 
dischargmg the softened water into service tanks at a level only a few 
feet below the pomt at which the hard water was received 

Fuel Saving 

The earliest recorded researches on the subiect of loss of heat caused 
by boiler mcrustation are those of John Graham, conducted in 1850 to 
1857 and published in the Memoirs of the Literary and Philosophic Society 
of Manchester in 1860 He says “ A scale of sulphate of lime 1/16 
m thick reduced the efficiency 14 7% ” 

Dr J C Rogers states that a scale 1/16 in thick makes 15% more 
fuel necessary than with clean heating surfaces 

Rankme states that it is estimated that 1/16 in of scale requires the 
use of 16% more fuel 

Reuben Wells ran two engines for several months with heatmg surface 
covered with scale, and an equal length of time later with clean heatmg 
surfaces, and found a fuel saving of 17 5% with clean boilers Details 
of scale thickness or density are not given 

Tower cites the case of a boiler operated at the “ Conservatory,’* 
France When clean, 8 50 kgs of steam were produced per kg of coal 
When mcrusted, only 3 87 kgs of steam were generated per kg of coal 
The efficiency of the fuel was reduced 56% 

These records would seem to be sufficiently convmcmg, and yet they are 
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sometimes questioned as if they were theoretical calculations instead of 
actual results 

The National Association of Stationary Engineers undertook a senes 
of experiments on the “ Conductivity of Boiler Scale These experiments 
covered the rate of transmission of the heat of steam at 212 degrees 
Fahr through brass, iron, boiler-scale, plaster of Pans and Portland 
cement 

It having been found that a sample of boiler-scale conducted heat at 
about the same rate as plaster of Pans, a tube coated with the latter was 
used for further experiments 

Such a tube was fastened into a cylindrical vessel so that the two ends 
projected from top and bottom Water m definite amount was placed 
aroimd the inner tube and heated gases from a burner with constant gas 
supply were passed up the middle tube It took no longer to heat the 
water to 205 degrees Fahr when the heating surface was coated with 
plaster than with a clean tube 

A cement-coated tube allowed the surrounding water to be heated to 
205 degrees Fahr m 19 minutes, 23 seconds, while the clean tube gave the 
same result in 16 minutes 

It is pointed out that the efficiency in this case was far from being m 
the ratio of 4 71, as the relative conductivities of cement and iron would 
lead one to expect 

The final rather remarkable conclusion is reached that a 3/32-in 
coating of scale would make no appreciable difference in the efficiency of 
a well-designed boiler 

The fact is overlooked that all boiler-scale is not comparable with 
either plaster of Paris or Portland cement coatings, and, furthermore, 
that experiments earned out at boiler temperatures and under boiler 
conditions would probably fehow much greater interference with heat 
efficiency 

Kent (Steam Boiler Economy, p 318) says that the amount of loss 
of heat due to scale deposits is often overestimated 

The loss depends upon the kind of scale as well as upon its thickness,, 
but it does not increase directly with thickness 

Kent says that he once made a test of a water-tube boiler, the tubes 
of which were coated with a scale i in thick He obtained practically 
the same evaporation as he obtained a few days later when the boiler 
had been cleaned The scale was soft and porous 

Results such as these should make writers on water-softening more 
temperate m their estimates as to the effect of scale of increasing thickness, 
but they do not detract from the value of the records already quoted to 
the effect that 1/16-in scale may cause a loss of as much as 15% of fuel, 
especially when the boiler is worked hard 

The following concrete mstances have a direct bearmg on the question 
of fuel savmg due to keeping tubes clean by the use of softened water 

A Kennicott ” Plant at an Ice Factory 

The Everett Audit Company of Chicago certified under date of Septem- 
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her 10, 1900, that they found 16 63% less fuel required per ton of bloch 
ice produced by the Consumers’ Company after installing a water softener 

Fuel saving at the above rate with coal at $1 35 per ton meant an 
economy of S4,950 per year Lake Michigan water which was used m 
this case contams 12 16 parts of scale-forming solids (chiefly carbonates) 
per 100,000, and is classed as fair for boiler use 

An “Industrial Plant” at a Chemical Works 

Mr John Metz, Superintendent of the Nicholds Chemical Company’s 
works, reported 20% less fuel required with softened water They used 
2,500 H P 

Fuel Saving on Railroads 

Three railroads, the Union Pacific Railway, Chicago and Northwestern, 
and the Pittsburgh and Lake Erie R R Co , have installed a large enough 
number of softening plants to warrant the expectation of definite results 
showing fuel economy, etc 

Of these, only the Union Pacific Railway Co has given out preliminary 
results They report 7i% increase in gross ton-miles per pound of 
coal This IS believed to represent the effect on boiler conditions of ten 
softening plants on the Nebraska Division, and is really not a compar- 
ison between steam raising with clean tubes and the same with scaled ones 

Better results are sure to be obtained Even as they are, they lend 
additional evidence to an already certain matter 

Important evidence as to fuel saving due to scale prevention is sure to 
be available during the present year 

M H Wickhorst, Engineer of Tests of the C , B & Q Railway, 
estimates a fuel savmg of $150 per locomotive per year due to water- 
softening 

Boiler-Repair Saving 

EsHmates 

For C , B & Q Co engines operating m Illinois and the hard-water 
districts of the Middle West, Wickhorst estimates that boiler repairs 
cost $1,200 per locomotive per year, and that softening should reduce 
this at least 25% 

The engmeermg department of the P & L E R R Co , having 
moderately hard waters to deal with, estimates that with water softening 
a savmg of at least $100 per locomotive per year will be realized from 
boiler-repair savmg 

Actual Results 

Returns from railroads, etc havmg water-softening m operation give 
results which exceed the above estimates 

The C , M & St P Railway Co reported m 1899 that Smith’s soda-ash 
treatment of boiler waters had made possible an annual saving of $75,000 
m boiler makers’ pay-roll 

The Union Pacific Railway Co report as a result of water-softenmg 
34% decrease m boiler repairs per engme-mile 
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The C & N W Railway Co report 40% decrease m boiler-makers’ 
force required for repairs on their Iowa Division during the last six 
months of 1903, as compared with the corresponding period in 1902 
The P & L E R R Co report that on comparing roundhouse 
conditions in May, 1903, with those in May, 1904, they find that in 1903 
SIX men were constantly engaged in repairing serious fine leakages 
Twenty-eight locomotives required attention daily 

Now two men have an easy time calking comparatively trifling leaks 
on perhaps thirteen locomotives daily 

The Consumers’ Co m Chicago now requires no scale removal nor boiler 
repairs due to bad water This means a saving of $780 per annum at an 
800 -HP plant 

The Nicholds Chemical Co reports 75% saving m boiler repairs due to 
softening a moderately hard water 

Depreciation op Boiler Plant 

It is difficult to put into dollars and cents exactly what water-softemng 
means m prolonging the life of boilers The wear and tear on boilers 
using softened water would certainly average 75% less than with un- 
treated water 

The U P R R Co now finds a set of flues lasting two and one-half 
years, where formerly six months to a year was the limit 

On the C & N W Railway, locomotives formerly requiring to have 
flues reset every three or four months, now run for a year or more without 
this atl^ention 

Washing out Boilers 

A marked decrease in this item is noticed by users of water-softening 
plants 

While the accumulation of soda salts necessitates water-changing by 
blowing off quite frequently, yet complete washing out for the removal 
of sludge and scale is much less frequently required than formerly 
On the P & L E Ry the periods between wash-outs have been ex- 
tended to 20 days for passenger, and 45 days for freight engines These 
intervals will probably be still further increased 

The C & N W Ry Co reports that engines do not need washing out 
as frequently with the purified water as they did without 

During the last seven months of 1903, the average mileage between 
wash-outs of locomotives on the Nebraska Division of the Union Pacific 
Ry was more than doubled This meant a considerable reduction in 
labor and cost of water for washing out, as well as increased life of boilers 
due to less frequent cooling down and heating up again 

Increased Service prom Locomotives 

When locomotives are m the roundhouse or shop, their owners are 
losing 

1 Interest and depreciation 

2 Their entire eammg capacity 
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The P & L E R b. Co estimates Item 1 to mean m their case at 
least $23,000 per year 

Item 2 would mean a much larger figure m all cases where business is 
lost owing to lack of sufficient available motive power Such cases have 
been numerous in the last few years 

Instances are known in industnal plants where water-softening has 
made so much more boiler horse-power constantly available that con- 
templated extensions of plant have become unnecessary 

It IS already evident that the financial benefits derived from the adoption 
of water-softening far outweigh the expense 

Chemical Control op Softening Plants 

Skilled supervision is not necessary after the operative has learned to 
make tests for hardness, alkalinity and excess of lime 

Hardness is determined by the soap test, alkalinity or acidity by 
titration with standard acid or alkali The silver nitrate test is used 
for detecting excess of lime 

By use of tables the operative is able to change the treatment to suit 
the conditions shown bv his tests 

Professor L P Breckinridge, of the University of Illinois, as 
a result of careful tests of the effect of scale on rate of evapora- 
tion in a locomotive boiler, showed the loss due to scale from 
thickness to he 9 55%, as compared with the 
results from the same engine after cleaning the boiler and putting 
in new flues 

It IS assumed that the loss is directly in proportion to the 
thickness of the scale 

Assuming -^g-m formation in six months, which would be 
produced by a very fair quality of water, and a loss of 9% in 
evaporation due to scale of this thickness, we have 


Months boiler operated 
without cleaning 

Loss of Evaporative 
Efficiency at end 
of penod — Per cent 

1 

Average Loss of Evap- 
orative Efficiency for 
period — Per cent 

2 

3 

1 5 

4 

6 

3 0 

6 

9 

4 5 

8 

12 

6 0 

10 

15 

7 5 

12 

18 

9 0 


Loss of Evaporative Efficiency means Increased Coal Con- 
sumption. Assuming the normal coal consumption of an engine 
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per year as 3,000 tons at $2 00 per ton ( = $6,000) , and 5,000,000 
gallons as the normal water evaporation, gives 


Months boiler 
operated 
without cleaning 

Average loss of 
Evaporative 
Efficiency for 
period — 

Per cent 

Cost of Increased 
Coal Consumption 
per engine 
per year 

1 

1 Cost of Increased 
iCoal Consumption 
per 1,000 gals of 
water evaporated 

2 

1 6 

m 00 i 

1 8 cts 

4 

3 0 

180 00 ' 

3 6 

6 

4 5 

270 00 

5 4 

8 

6 0 

360 00 

7 2 

10 

7 5 

450 00 

9 0 

12 i 

9 0 

540 00 

10 8 “ 


The cost of washing locomotive boilers may be assumed, 
roughly, as from 60 cts to $1 20 per boiler washed, averaging 
say $1 00, and the saving due to reducing the frequency of 
washing from each 20 days to each six months would be about 
$20 per year, or 0 4 cts per 1,000 gals of water used 
The following data show the results of the use of a water- 


purification system on one division of the Missouri Pacific 
Railway 

Costs op Water Treatment 

1 

Total 

Per 1,000 
gals 

Maintenance and operation of pumping plant for 
one month , 

Cost of treating 19,700,000 gals water 

Total cost 

S641 47 
163 16 

3 3 cts 

0 8 cts 

$804 63 

4 1 cts 


COMPARATIVE STATEMENT OP ENGINE FAILURES 



Isi unibcr 

Cause 

January, 1905 

January, 1906 

Hot Boxes 

11 

7 

Poor Coal 

12 

9 

Misc Machinery Failures 

26 

19 

Crown-Bolts Leaking 

3 

0 

Side-Sheets Leaking ^ 

9 

0 

Flues Leakmg 

154 

10 

Foaming 

0 

2 

Unexplained 

21 

6 

Total 

^36 

i 53 
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Wate# was treated in 1906, but not m 1905 Untreated water 
contained an a\ erage of 25 gr scale-making material per gallon 
Enginehouse expenses 

January, 1905 . . • $2,121 

January, 1906 728 

Decrease $1,393 

Life of flues has been about doubled. 



CHAPTER IV 


Transportation 

The satisfactory movement of traffic by the Division Officers 
requires as a preliminary a large amount of work in the General 
Office, in the way of systematizing the movement and of regulat- 
ing the relations between Divisions and with Foreign Lines, 
among the various subjects requiring such attention are 

(1) Tram Rules 

(2) Time-Tables or Schedules 

(3) Routing Instructions , 

(4) Foreign Car Home- Routing Instructions 

(5) Less-than-Carload Loading and Routing Instructions 

(6) Fast Freight System Instructions 

(7) Car Movement Record 

(8) Car Interchange - 

(9) Car Service 

(10) Demurrage 

(11) Distribution of Empty Cars 

(12) Engine Rating 

(13) Distribution of Power 

These subjects having received the attention of the General 
Office, the Division Officers add to the list the following 

(14) Station Service 

(15) Yard Service . ^ 

(16) Road Service > / 

(17) Enginehouse Service 

(18) Coach Yard Service 

1 Tram Rules One of the most technical subjects in the 
entire field of railway operation is the construction of a proper 
system of rules governing the movement of trains over a ^ngle-, 
and also, to a less degree, over a double-track line 

To construct rules easily understood, yet protecting the 
train against collision except in case of their wilful violation, is 
a work of great magnitude 
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After years of consideration and discussion the following 
Standard Code has been adopted by the American Railway 
Association 

The Standard Code of Train Rules for Single and Double Track 

{Form of order puthng rules m effect ) 

The rules herein set forth govern the railroads operated by the 
Company They take effect 

superseding all previous rules and instructions inconsistent therewith 
Special mstructions may be issued by proper authority 

(Name) 

(Title) 

GENERAL NOTICE 

To enter or remain in the service is an assurance of willingness to obey 
the rules 

Obedience to the rules is essential to the safety of passengers and 
employees, and to the protection of property 

The service demands the faithful, mtelligent and courteous discharge 
of duty 

To obtain promotion capacity must be shown for greater responsibility 
Employees, m accepting employment, assume its risks 

GENERAX RULES 

a Employees whose duties are prescribed by these rules must provide 
themselves with a copy 

b Employees must be conversant with and obey the rules and special 
instructions If in doubt as to their meaning they must apply to proper 
authority for an explanation 

c Employees must pass the required examinations 
d Persons emploj^ed m any service on trams are subject to the rules 
and special mstructions 

e Employees must render every assistance m their power in carrying 
out the rules and special instructions 

f Any violation, of the rules or special mstructions must be reported 
g The use of intoxicants by employees while on duty is prohibited 
Their use or the frequenting of places where they are sold, is sufficient 
cause for dismissal 

h The use of tobacco by employees while on duty in or about pas- 
senger stations, or on passenger cars, is prohibited ' 

y Employees on duty must wear me prescribed badge and uniform 
and be neat m appearance 

h Persons authonzed to transact business at stations or on trams 
must be orderly and avoid annoyance to patrons 

I In case of danger to the Company’s property, employees must unite 
to protect it 
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PEFINITIOWS 

Engine —A locomotive propelled by any form of energy 
T ram — An engine, or more than one engine coupled, with or without 
cars, displaying markers 

Regular Tratn — A tram authorized by a time-table schedule 
Section — One of two or more trams running on the same schedule 
displaying signals or for which signals are displayed 
Extra Tram — A tram not authorized by a time table schedule It 
may be designated as — 

Extra — for any extra tram, except work extra 
Work extra — for work-tram extra 
Superior Tram — A tram having precedence over another tram 
Tram of Superior Right — A tram given precedence by tram order 
Tram of Superior Class — A tram given precedence by time-table 
Tram of Superior Direction — A tram given precedence in the 
direction specified m the time-table as between trams of the same class 
Note — Superiority "by direction is limited to single track 

Time-Table — The authority for the movement of regular trams 
subject to the rules It contains the classified schedules of trams 
with special instructions relating thereto 

Schedule — ^That part of a time-table which prescribes class, direction, 
number and movement for a regular tram 

Division “That portion of a railway assigned to the supervision of * 

*The blank may be filled in by each road to suit its own oigamzation 
Subdivision — A part of a division so designated on the time-table 

Mam Track — A track extending through yards and between stations, 
upon which trams are operated by time-table or tram order, or the use 
of which IS controlled by block signals 

Single Track — A mam track upon which trams are operated in both 
directions 

Double Track — ^Two mam tracks, upon one of which the current 
of traffic is m a specified direction, and upon the other m the opposite 
direction 

Three {or More) Tracks — Three (or more) mam tracks, upon any 
of which the current of traffic may be m either specified direction 
Current of Traffic — ^The movement of trams on a mam track, m 
one direction, specified by the rules 

Station — A place designated on the time-table by name, at which 
a tram may stop for traffic, or to enter or leave the mam track, or fiom 
which fixed signals are operated 

Siding — K track auxiliary to the mam track for meeting or passing 
trams, limited to the distance between two adjommg telegraph stations 
Fixed Signal — ^A signal of fixed location mdicatmg a condition 
affectmg the movement of a tram 

Note to Definition op Fixed Signal — The definition of a “ Fixed Signal ^ covers 
such s gnals as show boards stop boards, yard limits switch, tram order block, inter- 
locking, semaphore, disc, ball or other means for indicating stop, cauUon or proceed 
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Yard — K system of tracks within defined limits provided for the 
making up of trains, storing of cars and other purposes, over which 
movements not authorized by time-table, or by tram order, may be 
made, subiect to prescribed signals and regulations 

Yard Engine — An engine assigned to yard service and working 
within yard limits 

P^lot — A person assigned to a tram when the engineman or conductor, 
or both, are not fully acquainted with the physical characteristics, or 
running rules of the road, or portion of the road, over which the tram is 
to be moved 

Rules for Single Track 

STAITOARD TIME 

1 Standard Time obtained from observatory will be tele- 
graphed to all pomts from designated offices at , m daily 

Note to Rule 1 — In order to detect possible errors at junction pomts and to secure 
uniformity, the Committee recom nends that the time be dissemmated to all points at 
the same hour The Committee considers it of great importance that the time be ob 
tamed from some observatory of recognized standing 

2 Watches that have been examined and certified to by a designated 

inspector must be used by conductors, engmemen and * The 

certificate in prescribed form must be renewed and filed with every 


i'The Committee recommends that m filling the blank each company add such other 
classes of employees as it may desire ^ 

(Form of Certificate ) 

CERTIFICATE OP WATCH INSPECTOR 

This IS to certify that on 19 

the watch of 
employed as 

on the R 

was examined by me It is correct and reliable, and in my judgment 
will, with proper care, run within a variation of thirty seconds per week 
Name of Maker 
Brand 

Number of Movement 
Open or hunting case 
Metal of case 
Stem or key winding 

Signed, 


Inspector 

Address 

3 Watches of conductors, engmemen and must be compared, 

before starting on each trip, with a clock designated as a Standard Clock 
The time when watches are compared must be registered on a prescnbed 
form 

*The Committee recommends that m filhng the blank each company add such other 
classes of employees as it may desire 

Note to Rule 3 — ^The conditions under which conductors and engmemen xyhose duties 
preclude a^'cess to a standard clock are required to obtain standard time, vary so much 
on different roads that the Committee recommends that each adopt such regulations to 
cover the case supplementary to this rule, as may best amt its own requuements 
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TIME-TABLES 

4 Each Time-table, from the moment it takes effect, supersedes the 
preceding Time-table, and its schedules take effect on any division 
(or subdivision) at the leaving time at their initial stations on such 
division (or subdivision) But when a schedule of the preceding Time- 
table corresponds in number, class, day of leaving, direction, and initial 
and terminal stations with a schedule of the new Time-table, a tram 
authorized by the preceding Time-table will retain its tram orders and 
assume the schedule of the corresponding number of the new Time-table 

Schedules on each division (or subdivision) date from their initial 
stations on such division (or subdivision) 

Not more than one schedule of the same number and day shall be m 
effect on any division (or subdivision) 

5 Not more than two times are given for a tram at any station, 
where one is given, it is, unless otherwise indicated, the leaving time, 
where two, they are the arriving and the leaving time 

Unless otherwise indicated, the time applies to the switch when an 
inferior tram enters the siding, where there is no siding it applies to the 
place from which fixed signals are operated, where there is neither siding 
nor fixed signal, it applies to the place where traffic is received or dis- 
charged 

Schedule meeting or passing stations are indicated by figures m full- 
faced type 

Both the arriving and leaving time of a tram are in full-faced type 
when both are meeting or passing times, or when one or more trains are 
to meet or pass it between those times 

When trams are to be met or passed at a siding extending between 
two adjoining stations, the time of each end of the siding will be shown 
in full-faced type 

Where there are one or more trains to meet or pass a tram between 
two times, or more than one tram to meet a tram at any station, attention 
IS called to it by 

Note to Rule 6 — ^The Committee recommends that each Company adopt such method 
as it may prefer m filling the b^ank 

6 The following signs when placed before the figures of the schedule 
indicate 

“s’ — ^regular stop, 

“ f ” — flag stop to receive or discharge passengers or freight, 

“ ^ ” — ^stop for meals, 

“ L ’’—leave, 

“ A ” — arrive 


SIGNAL RULES 

7 Employees whose duties may require them to give signals, must 
provide themselves with the proper appliances, keep them in good order 
and ready for immediate use 

8 Flags of the prescribed color must be used by day, and lamps of 
the prescnbed color by night 
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9 Night signals are to be displayed from sunset to sunrise When 
weather or other conditions obscure day signals, night signals must be 
used m addition 


VISIBLE SIGNALS 

10 COLOR SIGNALS 


Color 

Indication 

(a) Red 

Stop 

(b) 

Proceed, and for other uses prescribed by the Rules 

(0 

Proceed with caution, and for other uses prescribed 


by the Rules 

(d) Green and white 

Flag stop See Rule 28 

(e) Blue 

See Rule 26 


Note to Rule 10 — ^The Committee has omitted giving the colors of signals (&) and (^^) 
in Rule 10 leaving it discretionary with each road to u^e such colors as it may prefer 


11 A fusee on or near the track burning red must not be passed until 
burned out When burning green it is a caution signal 


12 


HAND, tLAG AND L\MP SIGNALS 


Manner of Using 


Indication 


(а) Swung across the track 

(б) Raised and lowered vertically 

(c) Swung vertically in a circle at half arm's 
length across the track, when the tram is stand- 
ing 

(d) Swung vertically m a circle at arm’s length 
across the track, when the tram is running 

(e) Swung horizontally above the head, when the 
tram is standing 

(/) Held at arm’s length above the head, when 
the tram is standing 


Stop 

Proceed 

^Back 

I Tram has parted 
j. Apply air brakes 
j- Release air brakes 


13 Any object waved violently by any one on or near the track is a 
signal to stop 

AUDIBLE SIGNALS 

14 engine whistle signals 

Note — ^The signals prescribed are illustrated by ‘ o ’ for short sounds “ ” for 

longer sounds The sound of the whistle should be distinct with intensity and duration 
proportionate to the distance signal is to be convej ed 
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Sound 

Indication 

(a) o 

Stop Apply brakes 

(6) 

Release brakes 

(c) 0 o o 

Flagman go back and protect rear of tram 

{d) 

Flagman return from west or south 


Flagman return from east or north 

(!) 

When running, tram parted, to be repeated 
until answered by the signal prescribed by 
Rule 12 (d) Answer to 12 (d) 

(e) 0 0 

Answer to any signal not otherwise provided for 

Ql) Q 00 

When train is standing, back Answer to 12 (c) 
and 16 {c) When tram is running, answer 
to 16 (d) 

(j) 0 0 0 o 

Call for signals 

(h) — 0 o 

To call the attention of yard engmes, extra 
trains or trams of the same or inferior class 
or inferior right to signals displayed for a 
followmg section 

(l) oo 

(m) 

Approaching public crossings at grade 
Approaching stations, junctions and railroad 
crossings at grade 


A succession of short sounds of this whistle is an alarm for persons 
or cattle on the track 

15 The explosion of one torpedo is a signal to stop, the explosion of 
two not more than 200 feet apart is a signal to reduce speed, and look out 
for a stop signal 

16 COMMUNICATING SIGNALS 


Sound 

Indication 

(a) Two j 

When train is standing, start 

(b) Two 1 

When tram is running, stop at once 

(c) Three I 

When train is standing, back the tram 

(d) Three 

When tram is running, stop at next station 

{e) Four 

When train is standing, apply or release air brakes 

Four 

When tram is running, reduce speed 

(g) Five 

When tram is standing, call in flagman 

(h) Five 

When tram is running, increase speed 


TRAIN SIGNALS 

17 The head-light will be displayed at the front of every tram by 
night, but must be concealed when a tram turns out to meet another 
and has stopped clear of mam track, or is standing to meet trams at the 
end of double track or at junctions 

18 Yard engmes will display the head-light to the front and rear by 
night When not provided with a head-light at the rear, two white 
hghts must be displayed Yard engines will not display markers 
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19 Ihe following signals will be displayed, one on each side of the 
rear of every tram, as markers, to indicate the rear of the tram By 
day, green flags By night, green lights to the front and side and red 
lights to the rear, except when the tram is clear of the mam track, when 
green lights must be displayed to the front, side and rear 

20 All sections except the last will display two green flags, and in 
addition, two green lights by night, in the places provided for that 
purpose on the front of the engine 

21 Extra trains will display two white flags and, m addition, two 
white lights by night, in the places provided for that purpose on the 
front of the engine 

22 When two or more engines are coupled, the leading engine only 
shall display the signals as prescribed by Rules 20 and 21 

23 One flag or light displayed where in Rules 19, 20 and 21 two are 
prescribed will indicate the same as two, but the proper display of all 
tram signals is required 

24 When cars are pushed by an engine (except when shifting or 
malang up trams in yards) a white light must be displayed on the front 
of the leading car by night 

25 Each car on a passenger tram must be connected with the engine 
by a communicating signal appliance 

26 A blue flag by day and a blue light by night, displayed at one cr 
both ends of an engine, car or tram, indicate that workmen are under or 
about it, when thus protected it must not be coupled or moved Work- 
men will display the blue signals and the same workmen are alone author- 
ized to remove them Other ears must not be placed on the same track 
so as to intercept the view of the blue signals, without first notifying the 
workmen 


Use of signals 

27 A signal imperfectly displayed, or the absence of a signal at a 

place where a signal is usually shown, must be regarded as a stop signal, 
and the fact reported to the 

28 A combined green and white signal is to be used to stop a tram 
only at the flag stations indicated on its schedule When it is necessary 
to stop a tram at a point that is not a flag station on its schedule, a red 
signal must be used 

29 When a signal (except a fixed signal) is given to stop a tram, it 
must, unless otherwise provided, be acknowledged as prescribed by 
Rule 14 (g) or (h) 

30 The engme-bell must be rung when an engine is about to move 

31 The engme-bell must be rung on approaching every public road- 
crossing at grade, and until it is passed, and the whistle must be sounded 
at all whistling-posts 

32 The unnecessary use of either the whistle or the bell is prohibited 
They will be used only as prescribed by rule or law, or to prevent accident 

33 Watchmen stationed at public road and street crossings musi 
use red signals only when necessary to stop trains 
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SUPERIORITY OF TRAINS 

71 A tram is superior to another tram by right, class or direction 

Right IS conferred by tram order, class and direction by time-table 

Right IS superior to class or direction 

Direction is superior as between trains of the same class 

72 Trains of the first class are superior to those of the second, trains 
of the second class are superior to those of the third, and so on 

Trams in the direction specified by the time-table are superior to 
trains of the same class m the opposite direction 

73 Extra trains are infenor to regular trams 

MOVEMENT OF TRAINS. 

82 Time-table schedules, unless fulfilled, are in effect for twelve hours 
after their time at each station 

Regular trains twelve hours behind either their schedule arriving or 
leaving time at any station lose both nght and schedule, and can there- 
after proceed only as authorized by train order 

83 A tram must not leave its initial station on any division (or sub- 
division), or a junction, or pass from double to single track, until it has 
been ascertained whether all trams due, which are superior, or of the 
same class, have arrived or left 

84 A train must not start until the proper signal is given 

85 When a tram of one schedule is on the time of another schedule 
of the same class in the same direction, it will proceed on its own schedule 

Trains of one schedule may pass trams of another schedule of the same 
class, and extras may pass and run ahead of extras 

86 An inferior tram must clear the time of a superior tram, in the 
same direction, not less than five minutes, but must be clear at the time 
a first-class tram, in the same direction, is due to leave the next station m 
the rear where time is shown 

87 An inferior tram must keep out of the way of opposing supenor 
trains, and failing to clear the mam track by the time required by rule, 
must be protected as prescribed by Rule 99 

Extra trains must clear the time of regular trams minutes, 

unless otherwise provided, and will be governed by tram orders with 
respect to opposing extra trains 

88 At meeting points between trains of the same class, the inferior 

tram must clear the mam track before the leaving time of the supenor 
tram / 

At meeting points between extra trams, the tram in the infenor time- 
table direction must take the siding unless otherwise provided 

Trams must pull into the siding when practicable, if necessary to 
back in the tram must first be protected as prescnbed by Rule 99, unless 
otherwise provided 

89 At meeting points between trams of different classes the infenor 
tram must take the siding and clear the superior tram at least five minutes, 
and must puU into the siding when practicable If necessary to back 
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in the train must first be protected as prescribed by Rule 99, unless 
otherwise provided 

Note to Rules S8 and 89 — ^The Committee recommends that where greater clearance 
jb necessary Rule 88 should require a clearance of FIVE minutes and Rule 89 of TEN 
nunutes 

90 Trams must stop at schedule meeting stations, if the tram to be 
met is of the same class, unless the switch is right and the track clear 

When the expected train of the same class is not found at the schedule 
meeting station, the supenor tram must approach all sidings prepared to 
stop, until the expected tram is met 

Trains must stop clear of the switch used by the train to be met in 
going on the siding 

91 Unless some form of block signals is used, trains m the same 
direction must keep at least five minutes apart, except m closing up at 
stations 

Note to Ruie 91 — ^The Committee recommends that -where g-^eater clearance is necessary 
Rule 91 should allow a clearance of TEN minutes or more 

92 A tram must not arrive at a station m advance of its scheduile 
arriving time 

A tram must not leave a station m advance of its schedule leaving 
time 

93 W ithin yard limits the main track be used , protecting against 

class trams 

class and extra trains mmst move within >ard limits prepared 

to stop unless the mam track is seen or known to be clear 

94 A tram which overtakes another train so disabled that it cannot 
proceed will pass it, if practicable, and if necessary will assume the 
schedule and take the tram orders of the disabled train, proceed to the 

next open telegraph office, and there report to the The disabled 

tram will assume the nght or schedule and take the tram orders of the 
last tram with which it has exchanged, and will when able proceed to and 
report from the next open telegraph office 

When a tram, unable to proceed against the nght or schedule of an 
opposing tram, is overtaken between telegraph stations by an mfenor 
tram or a tram of the same class having nght or schedule which permits 
it to proceed, the delayed tram may, after proper consultation with the 
follo\Mng tram, precede it to the next telegraph station, where it must 
report to When opposing trams are met under these circum- 

stances, it must be fully explained to them by the leading train that 
the expected tram is following 

95 Two or more sections may be run on the same schedule 

Each section has equal time-table authonty 

A tram must not display signals for a following section without orders 
from the 

96 When signals displayed for a section are taken down at any point 
before that section arrives, the conductor will, if there be no other pro- 
vision, arrange in writing with the operator, or if there be no operator, 
with the switchtender, or in the absence of both, with a flagman left there 
for that purpose to notify all opposing inferior trains or trams of the 
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same class leading such point, that the section for which signals were 
displaced has not arrived 

Noie to Rule 96 — The Committee recommends if a company des res to have all op- 
posmg trams notified, that the la'^t seWence of Rule 9b be changed to read to notify all 
opposing trams that the section for vhich signals vere displayed has not arrived ” 

97 Extra trams must not be run without orders from the 

98 Trains must approach the end of double track, junctions, railroad 
crossings at grade, and drawbridges, prepared to stop, unless the switches 
and signals are right and the track is clear Where required by law, 
trains must stop 

99 When a tram stops or is delayed, under circumstances in which it 
may be overtaken by another tram, the flagman must go back immedi- 
ately with stop signals a sufficient distance to insure full protection 
When recalled he may return to Ins tram, first placing two torpedoes 
on the rail when the conditions require it 

The front of a train must be protected in the same way, when nec- 
essary, by the 

100 When the flagman goes back to protect the rear of the tram, the 

must, in the case of passenger trams, and the next brakeman in 

the case of other trams, take his place on the tram 

101 If a tram should part while in motion, trainmen must, if possible, 
prevent damage to the detached portions The signals prescnbed by 
Rules 12 {d) and 14 (/) must be given 

The detached portion must not be moved or passed until the front 
portion comes back 

102 When cars are pushed by an engine (except when shifting and 
making up trams m yards) a flagman must take a conspicuous position 
on the front of the leading car 

103 Messages or orders respecting the movement of trains or the con- 
dition of track or bndges must be in writing 

104 Switches must be left in proper position after having been used 

Conductors are responsible for the position of the switches used by them 
and their trainmen, except where switchtenders are stationed ^ 

A switch must not be left open for a following tram unless in charge of a 
trainman of such tram 

105 Both conductors and enginemen are responsible for the safety 
of their trains, and under conditions not provided for by the rules, must 
take every precaution for their protection 

106 In all cases of doubt or uncertainty the safe course must be taken 
and no nsks run 

Rules for Movement by Train Orders 

201 For movements not provided for by Time-table, tram orders 

wiU be issued and over the signature of the They must contain 

neither information nor instructions not essential to such movements 

They must be brief and clear, m the prescnbed forms, when applicable, 
and without erasure, alteration or mterlineation 

202 Each train order must be given m the same words to all persons 
or trams addressed 
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203 Tram orders will be numbered consecutively each day, beginning 
with No — at midnight 

204 Tram orders must be addressed to those who are to execute them, 
naming the place at which each is to receive his copy Those for a tram 
must be addressed to the conductor and engineman, and also to anyone 
who acts as its pilot A copy for each person addressed must be supphed 
by the operator 

Orders addressed to operators restricting the movement of trams 
must be respected by conductors and engmemen the same as if addressed 
to them 

Each train order must be written m full in a book provided for the 

purpose at the office of the , and with it recorded the names of 

those who have signed for the order, the time and the signals which 
show when and from what offices the order was repeated and the re- 
sponses transmitted, and the tram dispatcher’s initial These records 
must be made at once, and never from memory or memoranda 

206 Regular trains will be designated m train orders by their num- 
bers, as “ No 10 ” or “ 2d No 10,” adding engine numbers if desired 
Extra trains will be designated by engine numbers, and the direction as 
“ Extra 798 ‘ East ’ or ‘ West ’ ” Other numbers and time will be 
stated in figures only 

207 To transmit a tram order, the signal “31 ” or the signal “ 19 ” 
followed by the direction must be given to each office addressed, the 
number of copies being stated, if more or less than three — ^thus, “31 
West copy 5,” or “ 19 East copy 2 “ 

Note to Rule 207 — Where forms " 31 ” and “ 19 *' arc not both m use, the signal 
may be omitted 

208 (A) A train order to be sent to two or more offices must be 
transmitted simultaneously to as many of them as practicable The 
several addresses must be in the order of superiority of trains, each 
office taking its proper address When not sent simultaneously to all, 
the order must be sent first to the supenor tram 

208 (B) A tram order to be sent to two or more offices must be 
transmitted simultaneously to as many of them as practicable 

The several addresses must be in the order of superiority of trams, 
and when practicable must include the operator at the meeting or waiting 
point, each office takmg its proper address 

When not sent simultaneously to all, the order must be sent first 
to the supenor tram 

Copies of the order addressed to the operator at the meeting or waiting 
point must be delivered to all trains affected until all have amved from 
one direction 

209 Operators receiving train orders must wnte them in manifold 
dunng transmission, and if they cannot at one wnting make the requisite 
number of copies, must trace others from one of the copies first made 

Note to Rule 209 — If the typewriter is used for copying tram orders when additional 
copies are made the ordef must be repeated from such copies to the tram dispatcher and 

complete ” given m the usual manner 

210 When a “ 31 ” tram order has been transmitted, operators must 
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(unless otherwise directed) repeat it at once from the manifold copy in 
the succession in which the several oftices ha^e been addressed, and then 
write the tune of repetition on the order, Each operator receiving the 
order should observe whether the others repeat correctly 

Those to whom the order is addressed, except enginemen, must then 
sign it, and the operator will send their signatures preceded by the num- 
ber of the order to the The response “ complete,*’ and the 

time, wnth the initials of the , will then be given by the tram 

dispatcher Each operator receiving this response will then write on 
each copy the word “ complete,” the time, and his last name in full, and 
then dehver a copy to each person addressed, except enginemen The 
copy for each engmeman must be dehvered to him personally by 

Note to Rule 210 — ^The blanks m the above rule may be filled for each road to suit 
Its o^vn requirements On roads vhere the signature of the engmeman is desired the 
words except engmemen and the last sentence in the second paragraph may be omitted 

preferred, each person receivmg an order may be required to read W aloud to the operator 

211 When a “ 19 ” train order has been transmitted, operators 
must (unless otherwise directed) repeat it at once from the mamfold 
copy, in the succession in which the several offices have been addressed 
Each operator receiving the order should observe whether the others 
repeat correctly When the order has been repeated correctly by an 
operator, the response ” complete,” and the time, with the initials of 

the , will be given by the train dispatcher The operator receiving 

this response will then wnte on each copy the word “ complete,” the 
time, and his last name in full, and personally deliver a copy to each 
person addressed without taking his signature But when dehvery to 
engmeman will take the operator from the immediate vicmity of his 
office the engmeman ’s copy wffi be dehvered by 

When a “ 19 ” train order restricting the superiority of a train is 
issued for it at the point where such superiority is restricted, the train 
must be brought to a stop before delivery of the order 

212 A train order may, wffien so directed by the train dispatcher, 
be acknowledged without repeating by the operator responding 
” X, (Number of Tram Order) tO (Tram Number with the Opera- 
tor’s initials and office signal The operator must then write on the 
order his imtials and the time 

213 “ Complete ” must not be given to a train order for dehvery to 
an inferior tram until the order has been repeated or the “ X ” response 
sent by the operator who receives the order for the superior train 

214 When a tram order has been repeated or “X ” response sent, 
and before “ complete ” has been given, the order must be treated as a 
holding order for the tram addressed, but must not be otherwise acted on 
until “ complete ” has been given 

If the line fail before an office has repeated an order or has sent the 
“ X ” response the order at that office is of no effect and must be there 
treated as if it had not been sent 

216 The operator who receives and dehvers a train order must pre- 
serve the lowest copy 

216 For tram orders delivered by the tram dispatcher the require- 
ments as to the record and dehvery are the same as at other offices 
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217 A tram order to be delivered to a tram at a point not a tele- 
graph station, or at one at which the telegraph office is closed, must be 
addressed to 

‘ C and E {at ), care of 

and forwarded and dehvered by the conductor or other person in whose 
care it is addressed When form 31 is used “ complete *’ will be given 
upon the signature of the person by whom the order is to be delivered, 
who must be supphed with copies for the conductor and engineman 
addressed, and a copy upon which he shall take their signatures This 
copy he must dehver to the first operator accessible, who must preserve 
it, and at once transmit the signatures of the conductor and engmeman 
to the tram dispatcher 

Orders so dehvered must be acted on as if “ complete had been 
given in the usual way 

For orders which are sent, m the manner herein provided, to a tram, 
the superiority of which is thereby restricted, “ complete ” must not be 
given to an inferior train until the signatures of the conductor and engme- 
man of the superior tram have been sent to the 

218 When a tram is named in a train order by its schedule number 
alone, all sections of that schedule are included, and each must have copies 
delivered to it 

219 Unless otherwise directed, an operator must not repeat or give 
the “ X ” response to a tram order for a tram which has been cleared or 
of which the engine has passed his train-order signal until he has ob- 
tained the signatures of the conductor and engineman to the order 

220 Tram orders once m effect continue so until fulfilled, superseded 
or annulled Any part of an order specifying a particular movement 
may be either superseded or annulled 

Orders held by or issued for or any part of an order relating to a regular 
tram become void when such train loses both right and schedule as pre- 
scribed by Rules 4 and 82, or is annulled 

221 (A) A fixed signal must be used at each train-order office, which 
shah, indicate “ stop ’’ when there is an operator on duty, except when 
changed to “ proceed ” to allow a tram to pass after getting tram orders, 
or for which there are no orders A tram must not pass the signal while 
“ stop IS indicated The signal must be returned to stop as soon 
as a tram has passed It must be fastened at “ proceed ” only when no 
operator is on duty 

Operators must have the proper apphances for hand signaling ready 
for immediate use if the fixed signal should fail to work properly If a 
Signal IS not displayed at a night office, trains which have not been 

notified must stop and ascertain the cause, and report the facts to the 

from the next open telegraph office 

Where the semaphore is used, the arm indicates stop ” when horizon- 
tal and proceed when in an inchned position 

Note to Rule 221 (A) — The conditions which affect trams at stations vary so much 
that it IS recommended each road adopt such regulations supplementary to this rule as may 
best suit its own reqmrements 

221 (B) A fixed signal must be used at each tram-order office, which 
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shall indicate “ stop ” when trains axe to be stopped for tram orders 
When there are no orders the signal must indicate “ proceed ” 

When an operator receives the signal “ 31,” or ” 19,” followed by the 
direction, he must immediately display the ” stop signal ” for the direc- 
tion indicated and then reply “ stop displayed,” adding the direction, 
and until the orders have been dehvered or annulled the signal must not 
be restored to ” proceed ” While “ stop ” is indicated trains must not 
proceed without a clearance card (Form (A) ) 

Operators must have the proper appliances for hand signaling ready 
for immediate use if the fixed signal should fail to work properly If a 
signal IS not displayed at a night office, trams which have not been noti- 
fied must stop and ascertain the cause, and report the facts to the 
from the next open telegraph office 

Where the semaphore is used, the arm indicates “ stop ” when horizon- 
tal and ” proceed ” when m an inclined position 

Note to Rules 221 (A) ^nd 221 (B) — ^The Committee has recommended two forms 
of P tile 221 leaving it discretionary to adopt one or both of these forms according to the 
circumstances of the traffic 

222 Operators will promptly record and report to the the 

time of departure of all trains and the direction of extra trams They 
will record the time of arrival of trains and report it when so directed 

223 The following signs and abbreviations may be used 

Initials for signature of the 

Such office and other signals as are arranged by the 

C & E — ^for Conductor and Engineman 
X — ^Train will be held until order is made “ complete ” 

Com — for Complete 

O S — ^Tram Report 

No — ^for Number 

Eng — for Engine 

Sec — for Section 

Psgr — ^for Passenger 

Prt — ^£or Freight 

Mins — for Mmutes 

Jet — ^for Junction 

Dispr — ^for Train Dispatcher 

Opr — ^for Operator 

31 or 19 — ^to clear the line for Train Orders, and for Operators to 
ask for Train Orders 
S D — for “ Stop Displayed ” 

The usual abbreviations for the names of the months and stations 

General Note — ^Blanks in the ruks may be filled by each road to suit its own organiza 
tion Or requirements 

FORMS OF TRAIN ORDERS 

Form A Fmng Meetmg Points for Opposing Trams 

(1 ) meet at 

(2 ) meet at at (and so on ) 
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EXAMPLES 

(1 ) No 1 meet No 2 at '' B ” 


No 3 meet 2d No 4 at B ” 


No 5 meet Extra 95 east at '' B ” 


Extra 652 north meet Extra 231 south at B ” 


(2 ) No 2 and 2d No 4 meet Nos 1 and 3 at “ (7 ” and Extra 95 west 
at “ D ” No 1 meet No 2 at '' B ” 2d No 4 ai “ C ” and Extra 95 
east at “ D ” 

Trams receiving these orders will run with respect to each other to the 
designated points and there meet in the manner provided hy the Rules 

Form B Directing a Tram to Pass or Rim Ahead of Another Tram 

(1 ) pass at > 

(2 ) pass when overtaken 

(3 ) rim ahead of to 

(4 ) run ahead of until overtaken 

(5 ) pass at and run ahead of to 


EXAMPLES 

(1) No 1 pass No 2 at 

(2 ) No 6 pass No 4 when overtaken 

(3 ) Extra 594 east run ahead of No Q M ” to ” B ** 

(4 ) Extra 95 west run ahead of No 2 B ” unUl overtaken 
(5 ) No 1 pass No 2 at '' K ” and run ahead of No 7 “ M" ” to “ Z ” 
When under (1) a tram is to pass another, both trains will run ac- 
cording to rule to the designated point and there arrange for the rear 
train to pass promptly 

Under (2), both trains will run according to rule until the second- 
named tram is overtaken and then arrange for the rear tram to pass 
promptly 

Under (3), the second-named tram must not exceed the speed of the 
first-named tram between the points designated 

Under (4), the first-named tram will run ahead of the second -named 
tram from the designated station until overtaken, and then arrange for 
the rear tram to pass promptly 

When an inferior tram receives an order to pass a superior tram, right 
is conferred to rim ahead of the tram passed from the designated pomt 

Form C Giving Right to a Tram Over an Opposmg Tram. 

has right over to 

EXAMPLES 

(1 ) Nol has r^ght over No 2 G to “ X ** 

(2 ) Extra 37 east has r^ght over No Z ** F ** to “ A 
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This order gives nght to the train first named over the other train 
between the points named 

If the trams meet at either of the designated points, the first-named 
tram must take the siding, unless the order otherwise prescnbes 

Under (1), if the second-named train reach the point last named 
before the other arrives, it may proceed, keeping clear of the opposing 
train as many mmutes as such train was before required to clear it under 
the Rules 

Under (2), the regular train must not go beyond the point last named 
until the extra tram has arrived, unless directed by train order to do so 

Form U Giving Regular Trains the Right Over a Given Tram 
Omitted (Not used ) 

Form E Time Orders 

(1 ) run late to 

(2 ) run late to and late to 

etc 

(3 ) wait at until for 

(4 ) at until 

until 

until 

EXAMPLES 

(1 ) N'o 1 run 20 mins late “ A ” to “ G " 

(2 ) No 1 run 20 rmns late “ A ” to G ” and 15 mins late “ G " to ** K 
etc 

(3 ) Ko 1 wait at '' H until 10 00 a m for No 2 

(4 ) Nos 1 and 3 watt at “ until 10 00 am 
“ P ” until 10 30 a w 
“ R ” until 10 56 a m etc 

(1) and (2) make the schedule time of the tram named, between the 
stations mentioned, as much later as stated in the order, and any other 
tram receiving the order is reqiured to run with respect to this later 
time, as before required to run with respect to the regular schedule time 
The tame m the order should be such as can be easily added to the schedule 
time 

Under (3), the tram first named must not pass the designated point 
before tne time given, unless the other tram has arrived The tram 
last named is required to run with respect to the time specified, at 
the designated point or any intermediate station where schedule tune 
IS earlier than the time specified in the order, as before required to run 
with respect to the schedule time of the tram first named 

Under (4), the train (or trams) named must not pass the designated 
points before the times given 

Other trams receiving the order are reqmred to run with respect to 
the tune specified at the designated pomts, or any intermediate station 



ECONOMIC OPERATION 


401 


where schedtile time is earlier than the time specified, in the order as 
before required to run with respect to the schedule time of the tram 
(or trams) named 

All of these examples may be used m connection with an extra tram 
created by example (3) of Form G, and the times at each point stated 
m that example have the same meaning as schedule times m the foregoing 
examples 

Form F For Sections 

(1 ) display signals and run as to 

(2 ) run as to 

(3 ) display signals to for 

(6 ) is withdrawn as at 

(7 ) instead of display signals and run as 

to 

(8 ) take down signals at 

(9 ) and reverse positions as and 


(1 ) Eng 20 dtsplay signals and nm as 1st No 1 A ** to Z 
(2 ) Eng 25 run as 2d No 1 “ A ” to “ Z " 

(3 ) No 1 d'lsplay signals '' A"' to "" G '' or Eng 65 
2d No 1 display signals '' B ” to '' E ” for Eng 99 
These examples may be modified as follows 
(4 ) Engs 20 25 and 99 run as 1st 2d and No 1 “ A ” to Z ” 
Example (1) is to be used when the number of the engine for which 
signals are disp ayed is unknown and is to be followed by example (2), 
both being single order examples 

Under examples (2) and (3) the engine named will not display signals 
Under example (4) the engine last named will not display signals 
For changing sections 

To add an intermediate section the following modification of example 
(1) will be used 

(5) Eng 85 dtsplay signals and run as 2d No 1 “ N ” to “ Z ” Follow- 
ing sections change numbers accordingly 

Under (5) Engine 85 will display signals and run as directed and 
following sections will take the next higher number 

To drop an intei^nediate section the following example will be used 
(6 ) Eng 85 is withdrawn as 2d No 1 at H ” Following sections 
change numbers accordingly 

Under (6) Engine 85 will drop out at “ ” and following sections will 

take the next lower number 

To substitute one engine for another on a section, the followmg will be 
used 

(7 ) Eng 18 instead of Eng 85 display signals and run as 2d No 1 “ I? ” 
to 

Under (7) Engine 85 will drop out at “ R and Engine IS will run as 
directed. 
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If Engine S5 is last section, the words “ display signals and ” will be 
omitted Following sections need not be addressed 

To discontinue the display of signals the following example will be 
used 

(8 ) 2d No 1 take down signals at D '' 

Under example (8) 2d I^o 1 will take down signals as directed and a 
following section must not proceed beyond the point named 
To pass one section by another, the following will be used 
(9 ) Engs 99 and 25 reverse positions as 2d and Zd No 1 '' H to '' Z ” 
Under (9) Engine 99 will run ahead of Engine 25 H ” to “ Z,” and, 
if necessary, both engines will arrange signals accordingly Following 
sections, if any, need not be addressed 

The character of a train for which signals are displayed lyay be stated 
Each section affected by the order must have copies, and must arrange 
signals accordingly 

To annul a section for which signals have been displayed over a division 
or any part thereof, when no train is to follow the signals, Form K must 
be used 

Form Q Extra Trains 

(1 ) Eng run extra to 

(2 ) Eng run extra to and return to 

EXAMPLES 

(1 ) Eng 99 run extra “ A to “ F ” 

(2 ) Eng 99 run extra “ A ” to “ F ” and return to “ C ” 

Under (2) the extra must go to “ F ” before returning to “ C ” 

(3 ) Eng run extra leaving on as follows with 

right over all trains 

Leave 

** — — . 

Arnve 

EXAMPLE 

(3 ) Eng 77 run extra leaving “ A ” on Thursday, Feb 17th as follows 
with right over all trains 
Leave “A ” 11 30 ^ m 
“ “ U ” 12 25 a m 

‘‘ “E” 147am 

Arrive'' F'* 2 22 am ^ 

This order may be vaned by specifying the kind of extra and the 
particular trams over which the extra shall or shall not have right 
Trains over which the extra is thus given right must clear the time of the 
extra mmutes 

Form H Work Extra 

(1 ) works until between — and 

EXAMPLES 

(1 ) Eng 292 works 7 am to ^ p m between “ E ” and " E ” 

Under (1), the work extra must, whether standing or moving, protect 
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itself against extras witEin the working limits in both directions as pre- 
scribed by rule The time of regular trains must be cleared 
This may be modified by adding 
(2 ) Not protecHng against {eastward) eodras 
) Not protecting against extras 

Under (2), the work extra will protect only against (westward) extras 
The time of regular trams must be cleared 

Under (3), protection against extras is not required The tune of 
regular trams must be cleared 

When a work extra has been instructed by order to not protect against 
extra trams, and, afterward, it is desired to have it clear the track for 
(or protect itself after a certain hour against) a designated extra, an 
order may be given m the following form 

(4 ) Work Extra 292 clears {or protects against) Extra 76 east between 
“ D ” and “ E ” after 2 10 pm 

Under (4), extra 76 east must not enter the working limits before 
2 10 p m , and will then run expecting to find the work extra clear of the 
main track (or protecting itself) as the order may require 

To enable a work extra to work upon the time of a regular train, the 
following form will be used 

(5 ) Work Extra 292 protects against No 55 {or class trains) 

between “ D ” and “ E " 

Under (5), the work extra may work upon the time of the tram or 
trains mentioned, in the order and must protect itself against such train 
or trams, as prescribed by Rule 99 The regular tram or trams receiving 
the order will run expecting to find the work extra protecting itself 
When a work extra is to be given exclusive right over all trams the fol- 
lowing form will be used 

(6 ) Work Extra 292 has right over all trains between “ P ” and “ E '' 
7 pmto 12 night 

This gives the work extra the exclusive right between the points 
designated between the times named 

Work extras must give way to all trains as promptly as practicable 
Whenever extra trams are run over working limits, they must be 
given a copy of the order sent to the work extra Should the working 
order instruct a work extra to not protect against extra trams in one or 
both directions, extra trams must protect, as prescribed by Rule 99, 
against the work extra, if the order indicate that the work extra is 
protecting itself against other trains, they will run expecting to find 
the work extra protecting itself 

The working limits should be as short as practicable, to be changed 
as the progress of the work may require 

Form J Holdmg Order, 

Hold 

EXAMPLES 

Hold No 2 

Hold all {or ward) trains 
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When a tram has been so held it must not proceed until the order to 
hold IS annulled, or an order given to the operator m the form 
“ may go ” 

These orders will be addressed to the operator and acknowledged in 
the usual manner, and will be delivered to conductors and engmemen 
of all trams affected 

Form J will only be used when necessary to hold trains until orders can 
be given, or m case of emergency 

Form K Annullmg a Schedule or a Section 
of IS annulled to 

EXAMPLES 

No 1 of Feb 29th ^s annulled “A "to “ Z 
2d No 5 of Feb 29th is annulled '' E " to " G " 

The schedule or section annulled becomes void between the points 
named and cannot be restored 

Form L Annulling an Order. 

Order No is annulled 

EXAMPLE 

Order No 10 annulled 

If an order which is to be annulled has not been delivered to a tram, 
the annullmg order will be addressed to the operator, who will destroy 
all copies of the order annulled but his own, and write on that 
Annulled by Order No 

An order which has been annulled must not be reissued under its 
origmal number 

Form M Annullmg Part of an Order. 

That part of Order No reading is annulled 

EXAMPLE 

That part of Order No 10 reading No 1 meet No 2 at “S’’ 'is annulled 

Form P Supersedmg an Order or a Part of an Order 

This order vill be given by adding to prescribed forms, the words 
“ instead of ” 

(1 ) meet at — instead of 

(2 ) has right over to instead of 

(3 ) display signals for to mstead of 


EXAMPLES 

(1 ) No 1 'imet No 2 at C ” 'instead of “ B ” 

(2 ) No 1 has right over No 2 " G " to '' R" instead of “ X" 

(3 ) No \ display signals for Eng 85 “ A ” to “ Z ” instead of “(S’* 
An order which has been superseded must not be reissued under its 
ongmal number 
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Rules for Double Track 

STANDARD TIME 

1 Standard Time obtained from observatory will be tele- 
graphed to all pomts from designated offices at m daily 

Note to Rule 1 — In order to detect possible errors at junction points and to secure 
unifonnity the Committee rer-ommends that the time be nissemmatcd to all points at 
th** same hour The Committee considers it of g’-eat impoitance that the time be obtained 
from some obs'^rvatory of recognised standing 

2 Watches that have been examined and certified to by a designated 

inspector must be used by conductors, engmemen and * The 

certificate m prescribed form must be renewed and filed with 

every 

*The Committee recommends that in filling the blank each Company add such other 
classes of employees as it may desire 

{Form of Certificate ) 

Certificate of Watch Inspector 

This IS to certify that on 19 

the watch of 
employed at 

on the R 

was exammed by me It is correct and reliable, and in my judgment 
will, with proper care, run withm a variation of thirty seconds per week 

Name of Maker 

Brand 

Number of Movement 

Open or hunting case 

Metal of case 

Stem or key wmdmg 


Signed, 


Inspector 

Address 

3 Watches of conductors, engmemen and * must be com- 

pared, before starting on each trip, with a clock designated as a standard 
Clock The time when watches are compared must be registered on a 
prescribed form 

*The Committee recommends that m fillmg the blank each Company add such other 
classes of employees at it mav desire 

Note to Rule 3 — ^The conditions under which conductors and engmemen whose duties 
preclude access to a standard clock are required to obtain standard time vary so much on 
different roads that the Committee recommends that each adopt such regulations to cover 
the case supplementary to this rule, as may best suit its own requirements 

TIME-TABLES 

4 Each Time-table, from the moment it takes effect, supersedes the 
preceding Time-table, and its schedules take effect on any division 
(or subdivision) at the leaving time at their initial stations on such 
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division (or S4ibdivision) But when a schedule of the preceding Time- 
table corresponds in number, class, day of leaving, direction, and initial 
and terminal stations with a schedule of the new Time-table, a tram 
authonzed by the preceding Time-table will retain its tram orders and 
assume the schedule of the corresponding number of the new Time- 
table 

Schedules on each division (or subdivision) date from their initial 
stations on such division (or subdivision) 

Not more than one schedule of the same number and day shall be m 
effect on any division (or subdivision) 

D-5 Not more than two times are given for a train at any station, 
where one is given, it is, unless otherwise indicated, the leaving time, 
where two, they are the arriving and the leaving time 

Unless otherwise indicated, the time applies to the switch where an 
inferior tram enters the siding, where there is no siding it applies to the 
place from which fixed signals are operated, where there is neither siding 
nor fixed signal, it applies to the place where traffic is received or dis- 
charged 

Schedule passing stations are indicated by figures in full-faced type 
Both the arriving and leaving time of a tram are m full-faced type 
when both are passing times, or when one or more trams are to pass it 
between those times 

When trams are to be passed at a siding extending between two ad- 
joining stations the time at each end of the siding will be shown m full- 
faced type 

When there are one or more trains to pass a tram between two times 
attention is called to it by 

Note to Rule D 5 — ^The Committee recommends that each company adopt such 
method as it may prefer in fillmg the blank 

6 The following signs vhen placed before the figures of the schedule 
indicate 

“ s — regular stop, 

“ f ” — flag stop to receive or discharge passengers or freight, 

“ If ” — stop for meals, 

“ L — ^leave, 

“ A — ^arrive 

SIGNAL RULES 

7 Employees vhose duties may require them to give signals, must 
pro\ ide themselves with the proper appliances, keep them in good order 
and ready for immediate use 

8 Flags of the prescribed color must be used by day, and lamps of the 
prescribed color by night 

9 Night signals are to be displayed from sunset to sunnse When 
weather or other conditions obscure day signals, night signals must be 
used in addition 
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10 


VISIBLE SIGNALS 

COLOR SIGNALS 


Color | 

Indication 

(а) Red 

(б) 

Stop 

Proceed, and for other uses prescribed by the 

(c) 

Rules 

Proceed with caution, and for other uses pre- 


scribed by the Rules 

(d) Green and White 

Flag stop See Rule 28 

(e) Blue 

See Rule 26 


Note to Rule 10 — The Committee has omitted giving the colors of signals (b) and (c) 
in Rule 10, leaving it discretionary with each road to use such colors as it may prefer 

11 A fusee on or near tne track burning red must not be passed until 
burned out When burning green it is a caution signal 

12 HAND, FLAG AND LAMP SIGNALS 


Manner of Using 

(a) Swung across the track 

(b) Raised and lowered vertically 

(c) Swung vertically in a circle at half arm’s 
length across the track, when the tram is stand- 
ing 

(d) Swung vertically m a circle at arm’s length 

across the track, when the tram is running 

(e) Swung horizontally above the head, when the 
tram is standing 

(/) Held at arm’s length above the head, when the 
tram is standing 


Indication 

Stop 

Proceed 

Back 

Tram has parted 
Apply air brakes 
Release air brakes 


13 Any object waved violently by anyone on or near the track is a 
signal to stop 

AUDIBLE SIGNALS 

D-14 ENGINE WHISTLE SIGNALS 

Note — The signals prescribed are illustrated by ‘ o ’ for short sounds ‘ ” for 

longer sounds The sound of the whistle should be distinct with mtensity and duration 
proportionate to the distance signal is to be conveyed 


Sound 

Indication 

(o) 0 

Stop Apply brakes 

(fe) 

Release brakes 

(c) O O 0 

Flagman go back and protect rear of tram 

(.d) 

Flagman return from west or south 

(,) 

Flagman return from east or north 

(/) 

When runnmg, tram parted, to be repeated 
until answered by the signal prescribed by 
Rule 12 (d) Answer to 12 {d) 
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AUDIBLE SICtNALS ---Conttnucd 


S0U^D 

Indication 

(g) oo 

Answer to any signal not otherwise provided 
for 

{h) o 0 0 

When tram is standmg, back Answer to 12 
(c) and 16 (c) When tram is running, 
answer to 16 (d) 

ij ) O 0 0 0 

Call for signals 

{k) — 0 o 

To call the attention of yard engines or of 
trains moving m the same direction to 
signals displayed for a followmg section 

il ) oo 

(w) 

Approaching public crossings at grade 
Approaching stations, junctions and railroad 
crossings at grade 


A succession of short sounds of the whistle is an alarm for persons or 
cattle on the track 

15 The explosion of one torpedo is a signal to stop, the explosion of 
two not more than 200 feet apart is a signal to reduce speed, and look out 
for a stop signal 


16 COMMUNICATING SIGNALS 


Sound 

Indication 

(a) Two 

When tram is standing, start 

(5) Two 

When tram is running, stop at once 

(c) Three 

When tram is standing, back the tram 

(d) Three 

When tram is running, stop at next station 

(e) Four 

When tram is standing, apply or release air 
brakes 

(/) Four 

When tram is running, reduce speed 

(g) Five 

When tram is standing, call in flagman 

Qi) Five 

When train is running, increase speed 


TRAIN SIGNALS 

D-17 The head-light will be displayed to the front of every train by 
night, but must be concealed when a train is standmg to meet trams at 
the end of double track or at junctions 

18 Yard engmes will display the head-light to the front and rear by 
night When not provided with a head-light at the rear, two white 
lights must be displayed Yard engines will not display markers 

D-19 The followmg signals will be displayed, one on each side of 
the rear of every tram, as markers, to indicate the rear of the tram 
By day, green hags By night, green lights to the front and side and red 
lights to the rear, except when the tram is clear of the main track, when 
green lights must be displayed to the front, side and rear, and except 
when a tram is turned out against the current of traffic, when green lights 
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must be displayed to the front and side, and to the rear, a green light 
toward the inside and a red light to the opposite side 

20 All sections except the last will display two green flags, and m 
addition, two green lights by night, in the places provided for that pur- 
pose on the front of the engine 

21 Extra trams will display two white flags and, m addition, two 
white lights by night, m the places provided for that purpose on the front 
of the engine 

22 When two or more engmes are coupled, the leading engine only 
shall display the signals as prescribed by Rules 20 and 21 

23 One flag or light displayed where m Rules 19, 20 and 21 two are 
prescribed will indicate the same as two, but the proper display of all 
tram signals is required 

24 When cars are pushed by an engme (except when shifting or 
making up trams in yards) a white light must be displayed on the front of 
the leading car by night 

25 Each car on a passenger tram must be ( onnected with the engine 
by a communicating signal appliance 

26 A blue flag by day and a blue light by night, displayed at one or 
both ends of an engme, car or tram, indicate that workmen are under 
or about it, when thus protected it must not be coupled to or moved 
Workmen will display the blue signals and the same workmen are alone 
authorized to remove them Other cars must not be placed on the 
same track so as to intercept the v^ew of the blue signals, without first 
notifying the workmen 

USE OF SIGNALS 

27 A signal imperfectly displayed, or the absence of a signal at a place 

where a signal is usually shown, must be regarded as a stop signal, and 
the fact reported to the 

28 A combined green and white signal is to be used to stop a tram 
only at the flag stations indicated on its schedule When it is necessary 
to stop a tram at a pomt that is not a flag station on its schedule, a 
red signal must be used 

29 When a signal (except a fixed signal) is given to stop a tram, it 
must, unless otherwise provided, be acknowledged as prescribed by Rule 
14 ig) or {h) 

30 The engme-bell must be rung when an engine is about to move 

31 The engme-bell must be rung on approaching every public road 
crossing at grade, and until it is passed, and the whistle must be sounded 
at all whistling posts 

32 The unnecessary use of either the whistle or the bell is prohibited 
They will be used as only prescribed by rule or law, or to prevent accident 

33 Watchmen stationed at public road and street crossings must use 
red signals only when necessary to stop trams 

SUPERIORITY OF TRAINS 

D-71 A tram is superior to another tram by right or class 

Right is conferred by tram order, class by time-table 

Right is supenor to class 
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D-72 Trams of the first class are superior to those of the secondr 
trams of the second class are superior to those of the third, and so on 
73 Extra trams are mfenor to regular trains 

MOVEMENT OF TRAINS 

82 Time-table schedules, unless fulfilled, are m effect for twelve hours 
after their time at each station 

Regular trains twelve hours behind either their schedule arriving 
or leaving time at any station lose both right and schedule, and can 
thereafter proceed only as authonzed by tram order 

D-83 A tram must not leave its initial station on any division (or sub- 
division), or a junction, until it has been ascertained whether all superior 
trains due have left 

84 A tram must not start until the proper signal is given 
D-S5 When a tram of one schedule is on the time of another schedule 
of the same class it will proceed on its own schedule 

Trains of one schedule may pass trains of another schedule of the 
same class 

A section may pass and run ahead of another section of the same 
schedule, first exchanging orders, signals and numbers with the section 
to be passed Extras may pass and run ahead of extras 

D-86 An inferior tram must clear the time of a superior tram not less 
than five minutes, but must be clear at the time a first-class tram in the 
same direction is due to lea\e the next station m the rear where time is 
shonn 

Extra trams must clear the time of regular trains minutes unless 

otherwise provided 

87 Omitted (Not applicable to Double Track ) 

88 Omitted (Not applicable to Double Track ) 

89 Omitted (Not applicable to Double Track ) 

90 Omitted (Not applicable to Double Track ) 

D-91 Unless some form of block signals is used, trams must keep at 
least five minutes apart, except in closmg up at stations 

Note to Rule D 91 — ^The Committee recommends, that \\here greater clearance is 
necessary, Rule D 91 should allow a clearance of TEN minutes or more 

92 A tram must not arrive at a station in advance of its schedule ar- 
riving time 

A tram must not leave a station in advance of its schedule leavmg time 
D-93 Withm yard limits the mam tracks may be used, protecting 
against class trains 

class and extra trains must move within yard limits prepared 

to stop unless the mam track is seen or known to be clear 

D-94 A tram which overtakes a superior tram, so disabled that it 
cannot proceed, will pass it, if practicable, and if necessary will assume 
the schedule and take the train orders of the disabled tram, proceed to the 

next open telegraph office, and there report to the The disabled 

tram will assume the schedule and take the tram orders of the last 
tram with which it has exchanged and will, when able, proceed to and 
report from the next open telegraph office. 
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D-95 Two or more sections may be run on the same schedule 

Each section has equal time-table authority 

A tram must not display signals for a following section, except as 
prescribed by Rule D-85, without orders from the 

96 Omitted (not applicable to Double Track) 

D-97 Extra trams must not be run without orders from the 

Work extras must move with the current of traffic, unless otherwise 
directed 

98 Trains must approach the end of double track, junctions, railroad 
crossings at grade, and drawbridges, prepared to stop, unless the switches * 
and signals are right and the track is clear Where required by law, 
trams must stop 

99 When a tram stops or is delayed, under circumstances in which it 
may be overtaken by another tram, the flagman must go back immediately 
with stop signals a sufficient distance to insure full protection When 
recalled he may return to his tram, first placing two torpedoes on the 
rail when the conditions require it 

The front of a tram must be protected the same way, when necessary, 
by the 

100 When the flagman goes back to protect the rear of the tram, 

the must, m the case of passenger trains, and the next brakeman 

in the case of other trams, take his place on the tram 

D-101 If a tram should part while m motion, trainmen must, if 
possible, prevent damage to the detached portions The signals pre- 
scribed by Rules 12 (d) and 14 (/) must be given 

The detached portion must not be moved or passed until the front 
portion comes back 

The engmeman and trainmen of the front portion must give the tram- 
parted signal to trains running on the opposite track A tram receiving 
this signal or being otherwise notified that a tram^on the opposite track 
has parted, must immediately reduce speed and proceed with caution 
imtil the separated tram is passed 

When a tram is disabled so it may obstruct the opposite track, trams 
on that track must be stopped 

102 When cars are pushed by an engine (except when shifting and 
makmg up trams m yards) a flagman must take a conspicuous position 
on the front of the leading car 

103 Messages or orders respectmg the movement of trams or the con- 
dition of track or bridges must be m writing 

104 Switches must be left m proper position after having been used 
Conductors are responsible for the position of the switches used by them 
and their trammen, except where switchtenders are stationed 

A switch must not be left open for a following tram unless in charge of a 
trainman of such tram 

105 Both conductors and engmemen are responsible for the safety 
of their trams and, under conditions not provided for by the rules, 
must take every precaution for their protection 

106 In all cases of doubt or uncertamty the safe course must be taken 
and no risks run 
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Trams must keep to the , unless otherwise provided 

D-152 When a tram crosses over to, or obstru^'ts the other track, 
unless otherwise provided, it must first be protected as prescribed by 
Rule 99 m both directions on that track 

D-153 Trams must use caution m passing a tram receiving or dis- 
chargmg passengers at a station, and must not pass between it and the 
platform at which the passengers are being received or discharged 

RULES FOR MOVEMENT BY TRAIN ORDERS 

« 

201 For movements not provided for by a time-table, tram orders 

will be issued by authority and over the signature of the They 

must contain neither information nor mstructions not essential to such 
movements 

They must be bnef and clear, m the prescribed forms when applicable, 
and without erasure, alteration or interlineation 

202 Each tram order must be given in the same words to all persons 
or trains addressed 

203 Tram orders will be numbered consecutively each day, beginning 
with No — at midnight 

204 Tram orders must be addressed to those who are to execute them, 
naming the place at which each is to receive his copy Those for a tram 
must be addressed to the conductor and engineman, and also to any one 
who acts as its pilot A copy for each person addressed must be supplied 
by the operator 

Orders addressed to operators restricting the movement of trams 
must be respected by conductors and engmemen the same as if addressed 
to them 

205 Each tram order must be written in full in a book provided for 

the purpose at the office of the , and with it recorded the names 

of those 'Who have signed for the order, the time and the signals which 
show when and from what offices the order was repeated and the re- 
sponses transmitted, and the tram dispatcher’s mitials These records 
must be made at once, and never from memory or memoranda 

206 Regular trams will be designated in train orders by their numbers 
as No 10,” or ” 2d No 10,” adding engine numbers if desired Extra 
trams will be designated by engine numbers, and the direction as ” Extra 
798, ‘ East ’ or * West ’ ” Other numbers and time will be stated m 
figures only 

207. To transmit a tram order, the signal ” 31 ” or the signal ” 19 ” 
followed by the direction must be given to each office addressed, the 
number of copies bemg stated, if more or less than three — ^thus, ”31 
west copy 5,” or ” 19 east copy 2 ” 

IsTote to Rule 207 — Where forms " 31 ” and “ 19 are not both m use the signal may 
he omitted. 

D-208 A tram order to be sent to two or more offices must be trans- 
mitted simultaneously to as many of them as practicable The several 
addresses must be in the order of superiority of trams, each office taking 
its proper address When not sent simultaneously to all, the order 
must be sent first to the superior tram 
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209 Operators receiving tram orders must write them in manifold 
dunng transmission and if they cannot at one writing make the requisite 
number of copies, must trace others from one of the copies first made 

Note to Rule 209 — If the typewriter is used for copying tram orders when additional 
copies are made the order must be repeated from such copies, to the tram dispatcher and 
“ complete ” given m the usual manner 

210 When a “ 31 ” tram order has been transmitted, operators must 
(unless otherwise directed) repeat it at once from the manifold copy m 
the succession in which the several offices have been addressed, and then 
write the time of repetition on the order Each operator receiving the 
order should observe whether the others repeat correctly 

Those to whom the order is addressed, except enginemen, must then 
sign it, and the operator will send their signatures preceded by the number 

of the order to the The response “complete,” and the time, 

with the initials of the , will then be given by the tram dispatcher, 

Each operator receiving this response will then write on each copy the 
word “ complete,” the time, and his last name in full, and then deliver 
a copy to each person addressed, except enginemen The copy for each 
engmeman must be delivered to him personally by 

Note to Rule 210 — ^The blanlcs m tlie above rule may be filled ^or eacli road to suit its 
own requirements, On roads where the signature of the engmeman is desired the words 

except enginemen and the last sentence in the second paragraph may be omitted 
If preferred each person receiving an order may be required to read it aloud to the operator 

211 When a “ 19 ” tram order has been transmitted, operators must 
(unless otherwise directed) repeat it at once from the manifold copy, 
m the succession m which the several offices have been addressed Each 
operator receiving the order should observe whether the others repeat 
correctly When the order has been repeated correctly by an operator, 

the response “ complete,” and the time, with the initials of the , 

will be given by the train dispatcher The operator receiving this re- 
sponse will then write on each copy the word “ complete,” the time, and 
his last name m full, and personally deliver a copy to each person addressed 
without taking his signature But when delivery to engmeman will 
take the operator from the immediate vicinity of his office, the engmeman’s 
copy will be delivered by 

When a “ 19 ” tram order restricting the superiority of a tram is 
issued for it at the point where such superiority is restricted, the tram 
must be brought to a stop before delivery of the order 

212 A tram order may, when so directed by the tram dispatcher, 
be acknowledged without repeating, by the operator respondmg 
“ X (Number of Tram Order) tO (Tram Number) with the Operator’s 
mitials and office signal The operator must then write on the order 
his mitials and the time 

213 “ Complete ” must not be given to a tram order for delivery to 
an inferior tram until the order has been repeated or the “ X ” response 
sent by the operator who receives the order for the superior tram 

214 When a tram order has been repeated or “ X ” response sent, 
and before “ complete ” has been given, the order must be treated as a 
holding order for the tram addressed, but must not be otherwise acted on 
xmtil “ complete It has been given 
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If the line fail before an office has repeated an order or has sent the 
‘‘ X ” response, the order at that office is of no effect and must be there 
treated as if it had not been sent 

215 The operator who receives and delivers a tram order must pre- 
serve the lowest copy 

216 For tram orders delivered by the tram dispatcher the require- 
ments as to the record and delivery are the same as at other offices 

217 A train order to be delivered to a tram at a point not a tele- 
graph station, or at one at which the telegraph office is closed, must be 
addressed to 

“ C and E {at ), care of 

and fonvarded and delivered by the conductor or other person in whose 
care it is addressed When form 31 is used complete ” will be given 
upon the signature of the person by whom the order is to be delivered, 
who must be supphed with copies for the conductor and engineman 
addressed, and a copy upon which he shall take their signatures This 
copy he must deliver to the first operator accessible, who must preserve 
it, and at once transmit the signatures of the conductor and engmeman 
to the tram dispatcher 

Orders so delivered must be acted on as if “complete” had been given 
in the usual wav 

For orders which are sent, in the manner herein provided to a tram, 
the superiority of which is thereby restricted, “ complete ” must not be 
given to an inferior tram until the signatures of the conductor and engine- 
man of the superior tram have been sent to the 

218 When a tram is named in a tram order by its schedule number 
alone, all sections of that schedule are included, and each must have 
copies delivered to it 

219 Unless otherwise directed, an operator must not repeat or give 
the “ X ” response to a tram order for a tram which has been cleared or 
of which the engine has passed his train-order signal, until he has obtained 
the signatures of the conductor and engmeman to the order 

220 Tram orders once m effect continue so until fulfilled, superseded 
or annulled Any part of an order specifying a particular movement 
may be either superseded or annulled 

Orders held by or issued for or any part of an order relating to a regular 
tram become void when such tram loses both right and schedule as 
prescnbed by Rules 4 and 82, or is annulled 

221 (A) A fixed signal must be used at each train-order office, which 
shall indicate ” stop ” when there is an operator on duty, except when 
changed to “ proceed ” to allow a tram to pass after getting tram orders, 
or for which there are no orders A tram must not pass the signal while 
“stop ” IS indicated The signal must be returned to ‘‘stop ” as soon 
as a tram has passed It must be fastened at “ proceed ” only when no 
operator is on duty 

Operators must have the proper appliances for hand signafmg ready 
for immediate use if the fixed signal should fail to work properly If a 
signal IS not displayed at a night office, trams which have not been 
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notified must stop and ascertain the cause, and report the facts to the 
from the next open telegraph office 

Where the semaphore is used, the arm indicates “ stop when horizon- 
tal and “ proceed ” when in an inclined position 

Note to Rule 221 (A) — The conditions which affect trains at stations vary so much 
that it is recommended each road adopt such regulations supplementary to this rule as may 
best suit its own requirements 

221 (B) A fixed signal must be used at each tram-order office, 
which shall indicate “stop” when trains are to be stopped for tram 
orders When there are no orders the signal must indicate “ proceed ’ 

When an operator receives the signal “ 31,” or “ 19,” followed by the 
direction, he must immediately display the “ stop signal ” for the direction 
indicated and then reply “ stop displayed,” adding the direction, and 
until the orders have been delivered or annulled the signal must not be 
restored to “ proceed ” While “ stop ” is indicated trains must not 
proceed without a clearance card (Form (A) ) 

Operators must have the proper appliances for hand signaling ready for 
immediate use if the fixed signal should fail to work properly If a 
signal IS not displayed at a night office, trams which have not been notified 

must stop and ascertain the cause, and report the facts to from 

the next open telegraph office 

Where the semaphore is used, the arm indicates “ stop ” when horizon- 
tal and “ proceed ” when in an inclined position 

Note to Rules 221 (A) and 221 (B) — ^The Committee has recommended ttvo forms 
of Rule 221 leaving it discretionary to adopt one or both of these forms accord mg to the 
circumstances of the traffic 

222 Operators will promptly record and report to the the 

time of departure of all trams and the direction of extra trains They 
will record the time of arrival of trains and report it when so directed 

223 The following signs and abbreviations may be used 

Initials for signature of the 

Such office and other signals as are arranged by the 

C & E — for Conductor and Engmeman 
X — ^Train will be held until order is made “ complete ” 

Com — for Complete 

O S — ^Train Report 

No — ^for Number 

Eng — ^for Engine 

Sec — for Section 

Psgr — for Passenger 

Frt — for Freight 

Mins — ^for Minutes 

Jet — ^for Junction 

Dispr — for Tram Dispatcher 

Opr — -for Operator 

31 or 19 — ^to clear the line for Tram Orders, and for Operators to 
ask for Tram Orders 
S D — for “ Stop Displayed ” 

The usual abbreviations for the names of the months and stations, 

General Note — Blanks in the rules may be filled by each road to suit its own organiz 
tion or requirements 
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DOUBLE TRACK FORMS OF TRAIN ORDERS 

Form A Fixing Meeting Point For Opposing Trams 
Omitted (Not applicable to Double Track ) 

Form B Directmg a Tram to Pass or Run Ahead of Another Tram* 

<1 ) — pass at 

Q ) pass when overtaken 

(3 ) 3-un ahead of to 

(4 ) run ahead of until overtaken 

(5 ) pass at and run ahead of to 


EXAMPLES 

(1 ) Nol pass No ” 

(2 ) ATo 6 pass No 4 when overtaken 

(3 ) Extra 594 east run ahead of No 6 “ M ” to “ B ” 

(4 ) Extra 95 west run ahead of No 3 “ ^ ” unHl overtaken 

(5 ) No 1 pass No 3 ai “ K I’ and run ahead of No 7 “ M ” to “ Z ” 

When under (1) a tram is to pass another, both trams will run ac- 
cording to rule to the designated point and there arrange for the rear 
tram to pass promptly 

Under (2), both trams will run according to rule until the second- 
named tram is overtaken and then arrange for the rear tram to pass 
promptly 

Under (3), the second-named tram must not exceed the speed of the 
first-named tram between the points designated 

Under (4), the first -named train will run ahead of the second-named 
tram from the designated station until overtaken, and then arrange 
for the rear train to pass promptly 

When an inferior tram receives an order to pass a superior tram, 
right is conferred to run ahead of the tram passed from the designated 
pomt 

Form C. Givmg a Tram the Right Over an Opposmg Tram 
Omitted (Not applicable to Double Track ) 

Form D Givmg Regular Trams the Right Over a Given Tram 
Omitted (Not used ) 

D-Form E Time Orders 
(1 ) run late to 

(2 ) run late to and late to 

■ etc 

(3) — wait at until 

until 

until , 
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EXAMPLES 

(1 ) No 1 run 20 m^ns late ” A " to '' G 

(2 ) No 1 run 20 mtns late “A ” to G ” and 15 mtns late “ G ” to 
“A,” etc 

(3 ) Nos 1 and 3 wa'^t at “ N ” unH2 10 00 a m 
“ P ” until 10 SO am 
“ R " until 10 55 a m etc 

(1) and (2) make the schedule time of the train named, between the 
stations mentioned, as much later as stated in the order, and any other 
train receiving the order is required to run with respect to this later 
time, as before required to run with respect to the regular schedule time 
The time m the order should be such as can be easily added to the schedule 
time 

Under (3), the tram (or trains) named must not pass the designated 
points before the times given 

Other trams rece ving the order are required to run Vrith respect to 
the time specified at the designated points or any intermediate station 
where schedule time is earlier than the time specified in the order as before 
required to run with respect to the schedule time of the tram (or trams) 
named 

All of these examples may be used in connection with an extra tram 
created by example (3) of Form G, and the times at each point stated in 
that example have the same meanmg as schedule times m the foregoirg 
examples 

i^-Form F For Sections. 

(1 ) display signals and run as to 

(2 ) run as to 

(3 ) display signals to for 

(6 ) is withdrawn as at 

(7 ) instead of display signals and run as 

to 

(g ) take down signals at 

EXAMPLES 

(1 ) Rng 20 display signals and run as 1st No 1 “ A 1’ to ** Z 
(2 ) Eng 25 run as 2d No 1 “ A ” to “ Z " 

(3 ) No 1 display signals “ A ” /c? “ 6^ ” for Eng 65 
2d No 1 display signals B to '' E for Eng 99 

These examples may be modified as follows 
(4 ) Engs 20 25 and 99 run as 1st 2d and 3d No 1 “ A ” to “ Z ” 
Example (1) is to be used when the number of the engine for which 
signals are displayed is unknown and is to be followed by example (2), 
both being single order examples 

Under examples (2) and (3) the engine named will not display signals 
Under example (4) the engine last named will not display signals 
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For changing sections To add an intermediate section the following 
modification of example (1) will be used 

(o ) E,ng 85 display signals and run as 2d No 1 “ iV ” /c “ Z ” Following 
sections change numbers accordingly 

Under (5) Engine 85 will display signals and run as directed and 
following sections will take the next higher number 

To drop an intermediate section the following example will be used 
(6 ) Eiig 85 IS withdrawn as 2d No 1 at “ H ” Following sections 
change numbers accordingly 

Under (6) Engine 85 will drop out at “H ” and following sections will 
take the next loTver number 

To substitute one engine for another on a section, the follow mg will be 
used 

(7 ) Eng 18 instead of Eng 85 display signals and run as 2d No 1 “ R 
to 2” 

Under (7) Engine 85 will drop out at “ R ” and Engine 18 will run as 
directed 

If Engine 85 is last section, the words “ display signals and ” will be 
omitted Following sections ne^'d not be addressed 

To discontinue the display of signals the following example will be used 
(8 ) 2d No 1 take down signals at '' D ” 

Under example (8) 2d No 1 will take down signals as directed and a 
following section must not proceed beyond the point named 

The character of a tram for wl ich signals are displayed may be stated 
Each section affected by the order must have copies, and must arrange 
signals accordingly 

To annul a section for wdiich signals have been displayed over a division 
or any part thereof, when no tram is to follow the signals, Form K must 
be used 

Form G Extra Trams. 

(1 ) Eng run extra to 

(2 ) Eng run extra to and return to 

EXAMPLES 

(1 ) Eng 99 run extra “ A ” fc “ E ” 

(2 ) Eng 99 run extra “ A ” fa “ E ” and return to ** C ” 

Under (2) the extra must go to “ F ” before returning to “ O " 

(3) Eng run extra leaving on as follows with 

right over all trams 
Leave 


Am\e 

EXAMPLE 

(3 ) Eng 77 run extra leaving “ A ll on Thursday Feb 17th as follows 
with right over all trains 
Leave “A ” 11 30 p m 
“ “U ” 12 25 a m 

“ “E 1A7 ark 

Arrive “Ek 2 22 a m 
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This order may be varied by specifying the kind of extra and the 
particular trams over which the extra shall or shall not have right Tram 
over which the extra is thus given right must clear the time of the extra 
minutes 

-D-Form H Work Extra 

Eng works on track to between — 

and 

EXAMPLE 

Eng 292 works on eastward track {or both tracks) 7 a m to 6 p m between 
“P” and‘^E^^ 

Under (1), the work extra must, whether standing or moving, protect 
itself within the working limits against extras moving with the current 
of traffic on the track or tracks named, as prescribed by Rule 99 The 
time of regular trains must be cleared 

This form may be modified by adding 

(2 ) Not protecHng against extras 

Under (2), protection against extra trains is not required The time 
of regular trains must be cleared 

To enable a work extra to work upon the time of a regular train, the 
following form may be used 

(3 ) Work extra 292 protects against No 55 (or class trains) 

between “ D ” and “ E ” ^ 

Under (3), the work extra may work upon the time of the tram (or 
trains) mentioned in the order and must protect against such tram 
(or trams) as prescribed by Rule 99 

The regular tram or trams receiving the order will run expecting to 
find the work extra protecting itself 

When it is desired to move a tram against the current of traffic over 
the workmg limits, provision must be made for the protection of such 
movement 

When a work extra is to be gi\en exclusive right over all trams, the 
following form will be used 

(4 ) Work extra has right over all trains on track 

between and m to m 

EXAMPLE 

(4 ) Work extra 275 has right over all trains on eastward and westward 
tracks between G ” and “ if ” 7 p m to 12 night 

This gives the vi-ork extra the exclusive right to the track (or tracks) 
mentioned between the points designated between the times named 

Work extras must give way to all trams as promptly as practicable 

The workmg limits should be as short as practicable, to be changed as 
the progress of the work may require 

Form J Holdmg Order. 

Hold 

EXAMPLES 

Hold No 2 

Hold all (or ward) trains 



^0 


ECONOMICS OF RAILWAY OPERATION 


When a tram has been so held it must not proceed until the order 
to hold IS annulled, or an order given to the operator in the form 
‘‘ may go ” 

These orders will be addressed to the operator and acknowledged in 
the usual manner, and will be delivered to conductors and engmemen 
of all trams affected 

Form J will only be used when necessary to hold trams until orders 
can be given, or m case of emergency 

Form R Amiullmg a Schedule or a Section. 

of IS annulled to 

EXAMPLES 

No 1 of Feb 29th ts annulled '' A to “Z '' 

2d No 5 of Feb 29th ts annulled “ E ” to “ G 

The schedule or section annulled becomes void between the points 
named and cannot be restored 

Form L Annulling an Order 
Order No is annulled 

EXAMPLE 

Order No 10 annulled 

If an order which is to be annulled has not been delivered to a tram, 
the annullmg order will be addressed to the operator, who will destroy 
all copies of the order annulled but his own, and write on that 
Annulled by Order No 

An order which has been annulled must not be reissued under its 
original number 

D-Form M Annulhng Part of an Order 
That part of Order No reading is annulled 

EXAMPLE 

That part of Order No 10 reading Extra 263 west pass No 1 at “ 5 ” ts 
annulled 

P-Form P Supersedmg an Order or a Part of an Order 
This order will be given by adding to prescribed forms, the words 
“ instead of ” 

(1 ) pass at — ' instead of 

(2 ) display signals for to instead of 


EXAMPLES 

(1 ) No 1 pass No 3 oi “ C ” 'instead of “ B 
(2 ) No 1 dtsplay signals for Eng 85 “ A ” io “ Z ” 'instead of '' G 
An order which has been superseded must not be reissued under its 
original number 

P-Form R Providing for a Movement Against the Current of Traffic 

has right over opposmg trams on track to 

EXAMPLE 

(1 ) No \ has ri^ght over oppostng trains on No 2 (or eastward track “ P 
to “ F ” 
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A tram must not be moved against the current of traffic until the 
track on which it is to run has been cleared of opposmg trams 

Under this order the designated tram must use the track specified 
between the points named and has right over opposing trams on that 
track between those points, Opposmg trams must not leave the point 
last named until the designated tram arrives * 

An mfenor tram between the points named moving with the current 
of traffic in the same direction as the designated train must receive 
a copy of the order, and may then proceed on its schedule, or right 
This order may be modified as follows 

(2 ) After arrives at has right over opposmg 

trams on track to 

EXAMPLE 

After No 4 arrives at C ”No 1 has right over opposing trains on No 2 
{or eastward) track C ” to '' F 

Under (2), the tram to be moved against the current of traffic must 
not leave the first-named point until the arrival of the first-named tram 

D-Form S Providmg for the Use of a Section of Double Track as Single 

Track 

track will be used as single track between and 

If it IS desired to limit the time for such use add (from until 




s? 


ta 


& 

I 


Form — (A ) 

_ . _ _ „„COMPANY 

CLEARANCE CARD. 


^ Dover ^ Marcligl 06 

Conductor and Engmeman. _ 

I have (3 ) ( No) (No fortiier ) orders for youT tram 

Signal IS displayed for ^ _Extrai52 


John Jones 

Operator. 

This does not affect any orders you may have received 

Conductor and Engmeman must each have a copy, and see that 
their tram is correctly designated in the above form 




422 


ECONOMICS OP RAILWAY OPERATION 


EXAMPLE 

No 1 (or westward) traol will be used as stngle track between “ F ” and 
Adding if desired 

^roin 1 p m to 3 p m 

Under tins® order all trams must use the track specified between the 
stations named and will be governed by rules for single track 

Trams running against the current of traffic on the track named 
must be clear of the track at the expiration of the time named, or protected 
as prescribed by Rule 99 


Standard Tram Order Blank for 31 Order 


PORM 

31 


FORM 

31 

- 

(name) COMPANYi 

TRAIN ORDER No “ 

Marcli 21 / p 06 

To 

At „ 

X amtlala) Qpy. ^ 146 A 71^ 

Conductor 


and Engmeman must each have a copy of this order 

Repeated at 2 20 a 

Conductor 

Englneman 

Train 

Made 

Time 

Opr 

Jones 

Promi 

45 

Complete 

2 20 am 

Black 








(Omit 






this column 






where 






Engmeman 






IS not 






required 






to sign ) 
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SPECIFICATIONS FOR TRAIN ORDER FORM AND BOOKS FOR 
OPERATORS FOR 31 ORDERS 

Form as here shown Blank space for order (4) inches with no lines 
The mode of filling the blanks is mdicated by small type 

Form (6fx9J) inches beyond perforated line Book (6|xl0§) inches 
300 leaves Glued at top or side Manilla cover on face and stiff back 
Paper opaque, yellow, sized, and of such thickness as to admit of 
making (9) good manifold copies with stylus and double carbons 
To be used with double Carbon Paper (OfxQ) inches, and a stiff tin, 
same size, comers rounded 


Standard Tram Order Blank for 19 Order. 


FORM 

19 


FORM 

19 

COMPANY. 


TRAIN ORDER No„ 


March 31 / p 00 


7o 

- 


At 

(Initials) 

— 

. ^Opr , 


146 



Conductor and Engineman must each have a copy of this order 


Made Complete fiyyig 2 16 p 


Black Qpy. 
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SPECIFICATION'S FOR TRAIIT ORDER FORM AND BOOK FOR 
OPERATORS FOR 19 ORDERS 

Form as here shown Blank space for order (4) inches with no lines 
The mode of filling the blanks is indicated by small type 

Form (6|x6) inches beyond perforated line Book (6|x7i) inches 
300 leaves Glued at top or side Manilla cover on face and stiff back 
Paper opaque, green, sized, and of such thickness as to admit of making 
(9) good manifold copies with stylus and double carbons 
To be used with double Carbon Paper (6f x7) inches, and a stiff tin, 
same size, comers rounded 

(2) Train Schedules or Time-Tables, In order to avoid the 
necessity for giving specific instructions to each train, in regard 
to each passing point, time-tables are prepared, giving the time 
at which each regular tram is due at each station where there 
IS a passing siding, or where the tram is required to stop 

The preparation of the Time-Table involves two subjects, 

(1) Physical characteristics of the Time-Table 

(2) Information as to time of each train at each station 
Following are the physical characteristics of a properly con- 
structed Time-Table, together with an illustration of such 
table 

The working out of the times of the different trains at the 
different stations is usually performed graphically, a large 
board is ruled with equidistant vertical lines, representing 
intervals of time, the distance between each pair of lines being 
usually taken as five minutes, heavier lines indicating the 
hours , honzontal lines are drawn to indicate the locations of all 
points for which the time of trains is reqmred, these lines being 
spaced on an adopted scale of miles so as to indicate the distances 
between the different points Having determined the leaving 
time of the most important passenger train from the initial 
station, and the arriving time at its destination, pins are in- 
serted on the proper lines, indicating the time and place of 
arrival and departure, and a thread is stretched between the 
two points, this would indicate a umform speed from end to end 
of the district in question, local conditions, however, require 
a departure from this uniform speed, this being effected by in- 
serting pins at the points where the rate of speed is changed 
It may be, for example, that the train will stop 20 minutes at 
some station for dinner, this will require the insertion of two 
pins on this station line for this train, one indicating the amving 
time and the other the departing time of the train at that 
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station In like manner other trams, in the order of their 
importance, are shown on the board by threads and thus the 
first approximation to the schedule is obtained The crossings 
of the lines of the different trains show where the meeting points 
come, and it is, of course, necessary to so arrange that these 
meeting points occur where there are side-tracks provided This 
requires the shifting, to a greater or less extent, of the various 
pins, thus slightly varying the rate of speed of the various trains 
until finally a satisfactory arrangement is obtained for the 
entire senes of regular trains 

It is usual to indicate the different classes of trains by threads 
of different colors, using red, for example, to indicate passenger 
trams, and black to indicate freight trains 

It IS necessary to consider, at the time of charting the trains, 
all conditions affecting the speed which can be made and the 
vanous stops which will usually occur, so that the trams can 
actually be run stnctly in accord with the times as shown 
by the schedule Where station stops of any considerable 
duration are made, it is necessary to show the arriving and 
departure times, for example, if a passenger train occupies 
10 minutes in station work at station “ and the time of 
departure only is shown, it is apt to result in confusion and 
danger to other trams, due to the arrival of the train m ques- 
tion ten minutes before it apparently is due If the arrival 
time only is shown, then the tram will appear to be ten minutes 
late on leaving the station 

If allowance is not made for points where the natural speed is 
slower or faster than the average for the hne, then the tram 
must be run at an unnecessarily slow speed in order to avoid 
running ahead of its schedule at some pomts, and it will be unable 
to make the schedule at other pomts For example, a tram is 
scheduled to run 40 miles m 60 minutes , the last half of the dis- 
tance IS of such character that 40 minutes is reqmred to cover 
it, if the tram is scheduled throughout at the average speed, 
it is not due at the midway point for 30 minutes after leaving 
the initial station, this leaves it short 10 minutes of the time 
necessary to make the second half of the tnp, and it will con- 
sequently always arrive at least 10 minutes late On this first 
half of the tnp, on the contrary, it is compelled by the schedule 
to use 30 minutes, whereas it could make the run in 20 
minutes 
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Physical Characteristics of Time-Table 

1 FORM 

Sheet for single track, book for double track No Division to use the 
book form until the entire Division is double tracked 

On account of the difficulty of finding superior trams, meeting points, 
etc , promptly, it is thought best to use the sheet form on single-track 
Divisions The book form is entirely satisfactory for double-track 
Divisions 

2 PAPER 

For employees, who fold and carry time-tables, first quality map 
bond, weight 41 pounds per ream, when m sheets of 25x37 inches 
This paper is chosen because of its tough fiber, which permits of its 
being folded and earned about in the pocket without easily tearing or 
wearing out 

For the exchange list, and for employees who do not fold or carry time- 
tables, book paper, weight 80 pounds per ream, when m sheets of 22x34 
mches 

This paper is chosen because of its cheapness While the fiber 
IS not as tough as that of the other paper, it is sufficiently so for the pur- 
pose 

3 TYPE 

The type to be used is indicated on the sample copy, but special atten- 
tion is called to that used for the time of trains at stations, which is 7- 
pomt face Antique figures, 6-point body uniform, except meeting points, 
which is G-point Doric No 40, 5-point set, the small figures indicating 
trains to be met, or passed, which is 6-point superior and inferior figures, 
3-pomt set, the numbers of the trams, which is 12-point French Clarendon 
No 40, 8-pomt set, and the names of stations, which is 6-pomt Clarendon 
No 40 caps 

The type is chosen on account of its neatness and being suitable for 
the size of columns, etc 

4 HEADING 

The heading chosen should be neat and applicable to all Divisions, 
securing uniform appearance 

6 DIRECTION 

Eastward for trams moving east, or south 
Westward, for trains movmg west, or north 

6 CLASS. 

Each class of trams should be grouped under the proper class headmg, 
instead of giving the class m each train column 

7. TRAIN NUMBERS 

To be shown at the top and bottom of tram columns 
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8 DAILY, ETC. 

The terms “ Daily,” ” Daily except Sunday,” etc , to appear only at 
the top of each tram column 

The use of these terms at both top and bottom causes confusion 
as to how trams will run 

9 “A M’»A]n)“P 

Should be shown only at top and bottom of each tram column 
This IS desirable m order to take all unnecessary matter off the time- 
table 

10 WIDTH OF COLUMNS, ETC 

The width of the center station column to be IJ inches 
Each tram column -^1 of an inch 

Distance from terminal and capacity of passing sidings columns each 
JJ of an inch 

The space between stations of an inch 

11 STATION NAMES 

The stations should be in groups of five, the groups to be separated by 
heavy horizontal lines (This is to assist the eye m readily locating time 
of trams ) 

Names of stations should be placed an equal distance from the left line 
of station column, J of an inch when not impracticable 

The names of stations to commence at the top with the Eastern, or 
Southern, termmal of each Division, or Branch, and end at the bottom 
with the Western, or Northern, termmal, 

Stations beyond the terminals of a Division, or Branch, not to be 
shown (This for uniformity) 

Where there are several stations within the limits of a City or Town, 
the principal passenger station should be given the name of the City or 
Town 

12 SIDE STATION COLUMNS 

Side columns of stations, m addition to center column, to be used on 
time-tables having 15 or more columns on each side of the center column, 
but only one column to be used on smaller time-tables Side columns, 
where used, should be placed, as nearly as possible, 15 columns from the 
center station column, and not more than 3 station columns should be 
used on any time-table 

The side columns are considered necessary, on large time-tables, to 
assist the eye to quicMy locate the time of trams 

13 TELEGRAPH OFFICES 

The characters ” D ” for day, “ N ” for night, and “ DN ” for day and 
night Telegraph offices to be used and placed after the station name, m 
the center station column 
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14 DISTANCE BETWEEN STATIONS 
To be placed between station names, in center station column and not 
in a separate column 

16 DISTANCE FROM TERMINAL 

To be shown from only one terminal, and that the Eastern, in a column 
to the left of the center station column 

16 PASSING SIDINGS 

The capacity of passing sidings, in cars, to be shown geographically as 
the time-table is made up, in a column to the right of the center station 
column 

The letters “ E ’’ and “W ” indicating the direction and location of 
passing sidings, not to be used 

17 TRAIN ARRANGEMENT 

Trains of each class to be placed on the time-table in rotation as they 
are to start from terminal, or intermediate stations 

This IS so that employees can readily ascertain the next train due, of 
each class 

18 CHARACTERS OR SIGNS 

The " s ” and “ f ” and other characters to precede the time figures 
and to be put in Ime with the station name 

“ s ” and “ f should appear at terminal stations, and be shown on 
local freight trains that carry passengers, but not on other freight trains 
“ s ” should be shown in connection with the character indicating “ Stop 
for meals ” 

19 BRACKETS 

Not to be used m connection with the names of stations, or the time of 
trains at stations 

20 MEETING POINTS. 

At meeting points where trains are to be met, or passed, at a single 
time, only one time to be shown m full-faced type 

Where two or more trains are to be met or passed at different times, or 
one or more trains are to be met or passed between two times, both the 
arriving and leaving time to be shown m full-faced type 

On double track, meeting points not to be shown m full-faced type, 
except at end of double track , passing points to be shown m full- 
faced type 

The small figures indicating trains to be met, or passed, to be shown m 
the center of tram column, for Eastward trams above and Westward 
trams below the time figures 


21. SPECIAL RULES 

To be placed on the face of the time-table, m columns, at the bottom 
The first column to be headed“ Special Rules *1 
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To be numbered consecutively, beginning witb No 1 
To be brief and concise, and contain only instructions of particular 
importance affecting the movement of trains 

All matter pertaining to one subject to be incorporated in one rule 
Rules or instructions in the Book of Rules not to be duplicated in the 
Special Rules 

22 NAMES 

No Division Officer's name but the Supermtendent’s to appear 

23 BACK 

Extracts from the Book of Rules not to be printed on the back of 
time-table This space to be utilized for unimportant Branch time-tables 
and for “ Permanent Instructions ” 

24 PERMANENT INSTRUCTIONS 

Permanent Instructions to be numbered, and to consist of matters 
of a general nature which are not frequently referred to 

It IS considered unnecessary to duplicate, on the time-table Rules 
or Instructions appearing m the Book of Rules, as all employees, 
while on duty, are required to have a copy of the Book of Rules in 
their possession, which they can refer to when necessary The object 
of Permanent Instructions on the back of the time-table is to 
provide a place for printing instructions of a permanent nature, 
not appearing in the Book of Rules and that are not frequently 
referred to, thereby eliminating such matter from the Special Rules on 
the face 

25 MISCELLANEOUS 

a Except at Junction Points, opposing trains, on double track, not to 
be given the same time at a station 

This is on account of the rule forbidding a tram to pass a station 
while a passenger tram is unloading passengers 

b Unimportant Branch Time-Tables to be printed on the back of 
other time-tables 

Important Branch Time-Tables to be printed separately 
c The names of Company Surgeons, their locations and street numbers, 
to be shown in “ Permanent Instructions ” 

d Location of Standard Clocks to be shown m “ Permanent Instruc- 
tions " 

e Location of Bulletin Boards to be shown in “Permanent Instructions " 
f Location of Register Stations to be shown in “ Permanent Instruc- 
tions " 

The four recommendations above are for the purpose of having exact 
mformation where trainmen can promptly refer to it 
g The mmimum time column to be omitted 

Attention is seldom paid to it, and then its use causes delay to 
trams and encourages trainmen to take risks they would not other- 
wise take 
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h Telegraph Calls not to be shown 

They cause confusion and misunderstanding in the handling of tele- 
grams, on account of the use of the calls instead of the station names 
t Station numbers not to be shown 

They are not essential to a working time-table and are often wrong 
7 The notation at the top of time-table reading “For the government 
and information of employees only,” etc , to be omitted 

k Railroad Crossings not to be shown, except when used as the name 
of a station 

I It IS not necessary to further designate the ends of double-track 
than by the name of the station 

These two matters are not essential They are part of the 
education of employees when leammg the road 

m The descriptive headings “Passenger” and “Freight” to be omitted 
They are not necessary and cause confusion in regard to the 
superiority of trams 

n Trams not to be timed at stations where they do not stop or where 
there is no passing sidmg, or telegraph office 

This IS because of the difficulty of properly dividing the time on 
fast trains 

0 Where no tram is given time at a station, the name of the station 
should not appear 

p Where trains of foreign roads or other Divisions are handled, the 
names of such roads or Divisions not to be shown, but their trains 
assigned special numbers 

q Where practicable, the width of columns of Special Rules and 
Permanent Instructions to be as shown on sample time-table 

(3) Routing of Freight It often happens on a railway 
system that there are several routes over which a car can be 
hauled from one point to another The choice of these routes 
depends upon a number of conditions such as 

1 Relative distances 

2 Relative grades 

3 Relative traffic densities 

4 Relative facilities, such as second track, passing tracks 
and other items affecting the cost of movement 

5 Direction of light movement 

Naturally, efforts should be made to haul the car by such a 
route as will give the quickest and cheapest movement, avoid 
congested points, utihze hght power, and, in general, tend to 
reduce rather than to increase the difficulties in the execution 
of the movement Train schedules must be consulted and the 
connections considered so as to avoid delays at junction points 
This, of course, requires careful study, and the results must 
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be made available I /3 those m charge of the routing at each 
station Following is an example of Routing Instructions in 
simple and compact form 

ROUTING INSTRUCTIONS NO 6 
{Cancels RouHng InstrucHons No 5) 

Covering Routing or Freight Between Stations on North and 
South Railway System 

Effective January 1, 1906 
GENERAL 

1 To ascertain routing between points on the N & S. Ry System, 
refer to alphabetical list of stations on pages 2 to 7 and find the group 
references for the stations from and to which routing is desired, then 
turn to routing reference tables on pages 8 to 19, and locate the column 
at the head of which appears the corresponding letter or letters for the 
group in which the station from which routing is desired, is located 

The letter reference for the group in which the station to which routing 
IS desired will be found m the side column, and the number shown where 
the columns intersect will indicate the route to be used, which will be 
found by referring to the corresponding number under the heading 
“ Routes,’’ numerically arranged,” page 434 

Illusiraiton — ^To ascertain routing from Massillon, Ohio, to Washing- 
ton, DC The list of stations shows that Massillon is in group DG, and 
Washmgton, D C , in Group E The routing from stations in Group 
DG to stations in Group E will be found on page 435, and shows reference 
to route 410 On page 436 route 410 is shown as via ” Warwick, Laughlm 
Jc and Metro Jc ’! 

2 CARD WAY-BILLS MUST SHOW FULL ROUTING AS 
HEREIN DESIGNATED REVENUE WAY-BILLS MUST ALSO 
SHOW ROUTE NUMBERS IN ADDITION TO FULL ROUTING 

Illustration — K shipment from Massillon, Ohio, to Washmgton, DC — 

Card way-bill will show route as via ” Warwick, Laughlm Jc and 
Metro Jc 

The revenue way-bill will show routing as follows 

Route “ 410, Warwick, Laughlm Jc and Metro Jc ” 

3 In order to shorten description of routes which it will be necessary 
for agents to show on way-bills, the routes between stations west of 
Washington Junction and those east of Relay, Md , do not specify whether 
the traffic is to travel over the Main Line between Relay and Washington 
Junction or over the Washington Branch and Metropolitan Branch, 
but it is to be understood that the movement will, in all cases, be over 
the Mam Line 

4 In all instances where routing reads via ” Bellaire,” either separately 
or m connection with other junctions, it is to be understood that the 
trafdc will move via Cleveland Division 



434 


ECONOMICS OF RAILWAY OPERATION 


Alphabetical List op Stations on Lines op the North and South 


System, -with Group References 


Group 

Reference 

Stations 

Group 

Reference 

1 Stations 

B 

Aberdeen 

Md 

C G 

Hooksburg 

Ohio 

H 

Adamstown 

Md 

AZ 

Hooversville 

Pa 

DT 

Addyston 

Ohio 

D E 

Martm’s Ferry 

Ohio 

DE 

Aetna ville 

Ohio 

D S 

Martinsville 

Ohio 

B 

Aiken 

Md 

D U 

Marysville 

Ind 

BS 

Akron 

Ohio 

AU 

Mason City 

W Va 

BR 

Akron June 

Ohio 

D G 

Massillon 

Ohio 

G 

Alberton 

Md 

AQ 

Maud 

W Va 

CY 

Albion 

Ind 

Y 

Maulsby 

W Va 

S 

Aldndge 

W Va 

AZ 

Mayer 

Pa 

Z 

Alexander 

W Va 

D F 

Maynard 

Ohio 

DM 

Alexanders 

Ohio 

Y 

Meadowbrook 

W Va 

B 

Barksdale 

Md 1 

AU 

Meadow Dale 

W Va 

F 

Barnes ville 

Md 

Z 

Meams 

W Va 

CC 

Bamesville 

Ohio 

CD 

Media 

Ohio 

AG 

Bamestown 

W Va 

D J 

Medina 

Ohio 

D U 

Bam Hill 

111 

D U 

Medora 

Ind 

A G 

Barrackx ille 

W Va 

AU 

Meldahls 

W Va 

AU 

Barrs 

W Va 

Y 

Melrose 

W Va 

G 

Bartholow 

Md 

C 0 

Melvin 

Ohio 

BJ 

Bartlett 

Pa 

R 

Stoer 

W Va 

Y 

Bartlett 

W Va 

CF 

Stone 

Ohio 

DU 

Bartley 

111 

E 

Washmgton 

D C 

D F 

Barton 

Ohio 

AT 

Waverly 

W Va 

Y 

Highland 

W Va 

C Y 

Wawasee 

Ind 

C 

Highlandtown 

Md 

B C 

Waychoff 

Pa 

C 

Highlandtown Jet Md 

B R 

Wayland 

Ohio 

DT 

Hills 

Ohio 

B C 

j Weaver 

Pa 

DT 

Hillsboro 

Ohio 

Q 

j Weber 

Md 

B 

Hillside Station 

Md 

G , 

Weber’s Siding 

Md 

AZ 

Hites 

Pa 

V 

Webster 

W Va 

B C 

Hoard 

W Va 

Z 

Weese 

W Va 

AY 

Hobhtzell 

Pa 

AY 

Welch 

Pa 

*B 

Hockessm 

Del 

AS 

Weils 

W Va 

AZ 

Hocking Junction 

Pa 

CZ 

Wellsboro 

Ind 

AU 

Hogsett 

W Va 

AZ 

Wells Creek 

Pa 

C X 

Holgate 

Ohio 

AG 

Wells Siding 

W Va 

DU 

Holliday 

111 

DQ 

Wellston 

Ohio 

G 

Hollofields 

Md 

B N 

West Alexander 

Pa 

D F 

Holloway 

Ohio 

C 

West Baltimore 

Md 

Z 

Holly Junction 

W Va 

D T 

Westboro 

Ohio 

B 

Holmes 

Pa 

A 

West Bnghton CS I 

B X 

Holmesville 

Ohio 


R T) 

N Y 

AZ 

Holsapple 

Pa 

CN 

West Broad St 

Ohio 

DT 

Holton 

Ind 

AU 

West Columbia 

W Va* 

BY 

Homer 

Ohio 

R 

West End 

W Va, 

G 

Hood’s Mills 

Md 
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0 Direct. 

1 S L. 

jj S L. Jc and Cranford So , eicept that Bhipmenta 
of laTQ Stock via "Commumpaw Liehterage^ ’ 
N J , will route via S L Jc., Park Jc , Bound 
Brook and 0 R B of N J 
8 S L Jc and N Martinsville 
4 L. Jo and Metro Jc 

6 S L Jo and Harper's Perry 
8 3 L. Jo and Grafton 

7 S li Jc, and Qumberland 

8 3 1/ Jc » N, Martmaville and Moundanlle 

8 S L Jo , MartmsnHe and Benwood Jo 

10 3 L, Jo , Martinsville^and Bellaire 

11 S L Jc , N Martinsville, Bellaire aud Warwick 

la S L Jo N Martinsville, Bellaire and Lester 

13 S L Jc ,N M^rtin8ville,Bellaire,Warwiok and Akron 

14 S Ij Jo , Clarksbg and Fairmont. 

S Ji. Jc., Clarksbg , Fairmont and Gibson Jo 

16 Akron. 

17 Akron and Chica|o Jc 

18 Akron and Warwick 

19 Akron aud Laughlin Jc 

20 Akron, Laughlin Jc and Cranford Jc , eicept that 

shipments of Live Stock via^Communipaw Light 
. erage " N J , will route via Akron, Laughlin 
Jc , Park Jo , Bound Brook and G R R of K J 

21 Akron, Laughlin Jo and Metro Jc 

Newark, Benwood Jc , N Martinsville and S L Jo 

843 Newark, Whig Jc and Gibson Jc 

844 ^ 

845 

846 

847 Parkersburg 

848 Pksbg aud Metro Jc 

849 Pksbg and Harper’s Ferry 

850 Pksbg and Grafton 

851 Pksbg and Mid City 

852 Pksbg and Clarksbg 
863 Pksbg aud Moundsville 
854 Pksbg and N Martinsville. 

866 Pksbg and Benwood Jo 
866 Pksbg and Bellaire 

357 Pksbg aud Camberland 

868 Pksbg , Benwood Jc. and Laughlin Jc 

859 Pksbg aud Cranford Jc , eicept that shipments of 

Live Stock via “Commnmpaw Lighterage,” N 
J , will route via Pksbg , Park Jc , Bound 
^ Brook and C R R of N J 

860 Pksbg , Benwood Jc and Whig Jo 
881 Pksbg and Zanesville 

862 Pksh^ , Bellaire and Lester 

869 Pksbg , Bellaire and Warwick 

364 Pksbg , Bellaire^ Warwick and Akron, 

866 Pksbg , Clarksbg and Fairmont. 

866 Pksbg , Clarksbg , Fairmont and Gibson Jc 

867 


370 

371 
872 

373 Relay 

374 Junctions nvin 

oond^edf 


greatest r6venue--4iBtanoea 


Smithfield 

Sterling 

Sterling and Lester 
Sterling and Chicago Jc. 

Sterling, Chicago Jo and Zanesville, 
• Sterling, Chicago Jo and Mid. City 


890 

891 Whig Jo 

892 Wheeling Jo and Orenford Jo> except that ship- 

ments of Live Stock via “Communipaw Light- 
erage,” will route via Wheeling Jo , Park Jo , 
Bound Brook and C R R of if J 

393 Whig Jc and Cumberland. 

394 Whig Jo and Metro Jo 

396 Whig Jo and Harper’s Ferry ^ 

396 Whig Jc and Benwood Jo 

397 Whig Jo and Gibson Jo 

398 Whig Jc aud Zanesville 

399 Whig Jo and Newark 

400 Whig Jc and Bollaire. 

401 Whig Jc andN Martmaville 

402 Whig J c , Benwood Jo and Pksbg 

403 Whig Jo , Newark and Mid City 

404 Warwick 

406 Warwick and Bellaire 

406 Warwick and Laughlin Jo 

407 Warwick and Chicago Jc 

408 Warwick and Akron 

409 Warwick Laughlin Jo and Cranford Jc., except 

that shipments of Live Stock via "Oommunipaw 
Lighterage,” N J , Will route via Warwick, 
Laugh Im Jo , Park Jo , Bound Brook and 0 R. 
R o£N J 

410 Warwick, Laughlin Jc and Metro Jc 

411 Warwick, Laughlin Jc and Harper’s Ferry 

412 Warwick, Laughlin Jo and Gibaou Jo 
418 Warwick, Chicago Jc and Mid City 
414 Warwick, Bellaire and Grafton 

416 Warwick, Bellaire and Fairmont, 

416 Warwick, Bellaire and N Martinsville 

417 Warwick* Bellaire, N Martinsville and b L Jc. 

418 Warwick, Bellaue and Pksbg 

419 Washington Jc 

420 

421 

422 

423 Zanesville, Whig Jo , and Gibson Jo 

424 Zanesville, Bepwood Jc , Fairmont and Gibson Jo* 
426 Zanesville 

426 Zanesville and Manetta. 

427 Zanesville and Benwood Jo 

428 Zanesville and Chicago Jo.. 

429 Zanesville and Newark 

430 Zanesville and Bellaire 

431 Zanesville and Mid. City 
482 Zanesville and Whig Jo 
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NORTH AND SOUTH RAILWAY CO 

SUPPLEMENT NO 1 TO 

ROUTING INSTRUCTIONS No 6 

Instructions for Routing op Freight 

BETWEEN 

Stations on North and South Railway 


ROUtlNa REFERENCE TABLE 

Make the following changeg 


ROUTING REFERENCE FROM STATIONS 


■5 

S 

1 

1 

<9 

TO STATIONS 

1 

2 

fg 

e5 

t 

Nawtrk Division 

3 

1 

Q 

Midland City 

li 

*5 

lg 

1! 

So 

i 

2 

o 

o 

n 

W 

n 

-4 

IS) 

m 

O 

O 

fl 

O 

W 

O 

O 

W 

o 

a 

w 

O 

o 

55 

o 

o 

o 

hi 

O 

& 

o 

K 

O 

00 

o 


a 

ft 

p 

p 

Cniellnilk 

BO 

BD 

BR 

Gibson Junction Fa , exclusi7e,to Mor 
gantown W Va 

Morgantown to Fairmont W Ya both 
eiclusiyo 

8 & M Branch 



128 

128 

128 

128 

42 

42 

42 

42 

42 

42 

486 

486 

42 

42 

42 

42 

42 

42 

42 

42 

42 

42 

42 

42 

42 

42 

308 

308 

42 

42 

42 

42 

42 

42 

65 

66 

soa 

808 

808 

308 

, Wkeenns 

AL 

Benwdod Junction W Va 

ia8il28 





















- 


BZ 

Bellaire Ohio 

128|l28l 




















- 

CC 

OD 

CE 

Bellaire exclU8iTe,toBameBTiile Ohio 
Bamegyille to Zanesyille Ohio both 
exclusive 

Zaneaville Ohio 

187 187 

1B7 187 
187187 






















OP 
OH 
0 J 
Qg 

Zanesville exclnslve to Malta, Ohio 
Zanesville to Newark, Ohio both excl 
Newark, Ohio 

Newark oxcluBive to Shawnee, Ohio 

147 147 
187 137 
187 187 
187 137 






















OL 

CM 

ON 

CO 

OP 

Newark to Columbna, Ohio both excl 
Columbns Ohio 

ColumhuB exclusive, to Washington 
0 Ohio 

Washington 0 H to Midland Oity,Ohio 
both exclosive 

Midland City Ohio 

187137 
187 187 

187 137 

187187 
146 146 





















r 

iNltWHl 

Jetirt 

OB 

Newark to Mt Vernon, Ohjo, both excl 
Mt Vernon Ohio 

Mt Vernon to Mansfield Ohio both excl 

187 137 
137 187 
137 137 





















Cknlul. 

DE 

DP 

Bridgeport and Martin a Perry Ohio 
Bridgeport exclusive to UhrlchsvUIe 
Ohio 

188 188 

188 188 


















i 




&iaWid 

DT 

DTI 

Midland City, Ohio to North Vernon, 
Ind^ both exclusive 

North Vernon Ind to East St Louis 111 

146 146 
|l46 140 
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Effective October 1st, 1906 


A Smith, B Jones, C Brown, D Robinson, 

Gen Mgr Gen. Supt Transp Mgr Frt Traffic Frt Tanfl Act 

5 The instructions given herein apply only to routing over the rails 
of, and hetTveen stations on, the N & S System, but on connecting 
hne traffic the routes as shown herein will be followed to and from the 
junction point, NOTWITHSTANDING THAT DIFFERENT ROUTES 
MAY BE PROVIDED IN DIVISION SHEETS, PERCENTAGE 
SHEETS AND TARIFFS 
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Illustration — A shipment from Cleveland, Ohio, destined to Phila- 
delphia, Pa (N & S R> delivery) will be forwarded via N & S 
system rails to Philadelphia, Pa A shipment, however, from Cleveland, 
Ohio, for Philadelphia, Pa , requiring E & W Ry delivery, will be 
forw arded via Cherry Run, W Va , but the instructions contained herein 
V ill determine the route to be used to reach Cherr> Run, and vice versa 

6 Particular attention is called to the fact that the routes shown herein 
are not, in all instances, the shortest, and must not, therefore, be used in 
computing distances in connection with mileage tariffs 

7 These instructions for routing must not be deviated from except in 
cases of emergency arising from physical conditions 

8 Agents should ascertain the group in which their station is located, 
and indicate same by heavy lines drawn on either side of the proper 
column in Routing Reference Table By this means time will be saved 
and errors guarded against 

(4) Routing of Foreign Cars When foreign cars are received 
under load by home lines, each car should, of course, be moved 
promptly to its destination and unloaded Then the question 
as to its disposition arises Often there are several ways by 
which the car can be returned to the owner^s line, and in other 
cases the road holding the car does not connect diiectly with 
the owner^s lines Also, especially on roads having a heavy 
traffic m one direction and empty movement in the other, 
the following condition sometimes arises 

In Fig 13, the dotted line represents the track of one Railway 
System and the full line that of another, which we will call 
A and B, respectively 



The two systems intersect at e and f — at almost their western 
and eastern termini A car is loaded at g on System A for c 
on System B, and is delivered to the latter at the junction point 
e After unloading at c the car is loaded with freight for cf, 
where it is unloaded and then delivered to System A at / But 
the direction of loaded movement on both lines is from west 
to east, and both have empty movement only from east to west 
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Consequently, System B has obtained the loaded haul and has 
placed upon System A the burden of hauling the empty car 
back to the other end of the line for a load 

This condition is met by the refusal of System A to leceive 
its car except at the original junction point Where such con- 
ditions appertain, it is necessary that route cards indicating the 
original junction point be tacked to the car and that the car 
be returned accordingly Where such conditions do not apper- 
tain, regulations similar to the following are generally issued 
for the guidance of the Agents, Yardmasters and others in the 
handling of foreign cars 

NORTH AND SOUTH RAILWAY SYSTEM 
Instructions for the Loading and Movement op Freight Cars 
In Effect January 1, 1905 

General Instructions 

Cars of foreign roads should be promptly returned to the owners, 
loaded or empty, but, in order to avoid diversion and delay, may be 
held five days if it is known that a load can be secured in that time to a 
point on or via the home road 

They may be loaded to any point between the forwarding station and 
the junction station, inclusive, to any point on the connecting road given 
herein (care being taken not to load them beyond the junction with the 
home road, nor beyond the junction at which they must diverge to go 
home), and to any point on or via the road to which the car belongs by 
any route 

They should not be loaded to any connecting road except that given 
herein, unless they can be loaded to some point on or via the road to 
which the car belongs 

When two or more junction stations are given they may be loaded to a 
point on or via the road to which the cars belong, via either of the junction 
stations, but in case the destination is short of the home road, the 
junction station at which the car came to these lines must be ascer- 
tained from the route card, the way-bill, or the Car Record Office, and 
the car must be forwarded by that route 

When they cannot be loaded as above, they should be mo'ved empty 
in the homeward direction (short haul always preferred), to be loaded 
homeward at first opportunity This should be carefully watched by < 
agents, yardmasters and conductors, so as to reduce the empty mileage 
to a mmimum 

Cars belonging m New England should not be loaded to New York 
Piers 

These instructions are not intended to supersede the route cards, but 
to serve as a guide in loading cars m the absence of route cards, and 
when definite mformation cannot be obtamed, an effort must always 
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be made to guard against the diversion or improper loadmg of foreign 
cars 

Foreign empty cars will not be accepted from connecting lines by 
agents or yardmasters at junction pomts without permission of the 
Superintendent An exception will be made m the case of empty cars 
belonging home via Such junction, and known to have been delivered by 
this company to the road oifenng them 

Foreign cars received empty for loading must be used for the purpose 
for which they were supplied, and no other In case they cannot be so 
used, the agent should take the matter up with the Superintendent 

Movement op Empty Refrigerator Cars 

Agents or yardmasters at unloading stations must make out card way- 
bill for each foreign or individual refrigerator when they are to be moved 
empty, giving destination, route, etc , etc , in the same manner and with 
as much care as for loaded cars 

B & O System refrigerators need not be accompanied with card 
way-bill unless cars is moved to fill a special order 


Movement of Empty Tank Cars 

All empty cars which have been used for the shipment of oil, acid, 
water, or similar articles m bulk, must be card way-billed to the proper 
junction pomt for their final destination b^^ agents or yardmasters at 
unloadmg pomts, and yardmasters and conductors will be held ac- 
countable for any diversions which may occur as a result of moving 
these cars without proper card way-bills 

Agents or yardmasters must secure full information from consignees 
as to the return of the following empty tank cars, viz 


American Cotton Oil Company 

Barrett Manufactunng Company 
Dixie Oil Company 


Ivorydale and Mill Creek Valley Ry 
(Proctor and Gamble ) 

Manhattan Oil Company 
Union Tank Lme 


Agents will carefully observe Freight Tariff ICC 2973 and supple- 
ments for abo\e cars 

Other empty tank cars are to be returned to the point and by the 
route from which they were received loaded, in the absence of special 
instructions m regard to each car 


Instructions for Loading Line Cars 


BLUE LUTE, 

To return Blue Line cars to their proper territory, they should be 
loaded to pomts on the following roads, over which the Blue Line operates 
and with which we have connections, viz Chicago and Alton, Chicago 
and Eastern Illinois, Chicago, Indianapolis and Louisville, Illinois 
Central, Louisville, Evansville and St Louis Connecting, Michigan 
Central, and Pere Marquette, and via the above roads to points on the 
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following roads over which the Blue Line also operates, viz Boston and 
Maine, Boston and Albany, Central R R of N J , Central Vermont, 
New York Central and Hudson River, Ogdensburg and Lake Champlain, 
Philadelphia and Reading, Rome, Watertown and Ogdensburg, St 
Johnsbury and Lake Champlain, Wilmington and Northern 

CANADA SOUTHERN LINE 

To return Canada Southern Line cars to their proper territory, they 
should be loaded to points on the following roads, over which the Canada 
Southern Line operates, and with which we have connections, viz 
Chicago and Eastern Illinois, Cincinnati, Hamilton and Dayton, Louisville 
and Nashville, Michigan Central, Pere Marquette, Toledo, St Louis 
and ICansas City, and Wabash, and via the above roads to points on the 
following roads, over which the Canada Southern Line also operates, 
VIZ Boston and Albany, Central Vermont, Maine Central, Northern 
Central, New York Central and Hudson River, Ogdensburg and Lake 
Champlain, Rome, Watertown and Ogdensburg, and St Johnsbury and 
Lake Champlain 

CANADIAN PACIFIC DESPATCH 

To return Canadian Pacific Despatch cars to their proper territory, 
they should be loaded to pomts on the following roads, over which the 
Canadian Pacific Despatch operates, and with which we have connections, 
VIZ Wabash, and via the above road to points on the following roads 
over which the Canadian Pacific Despatch also operates, viz Boston and 
Maine, Canadian Pacific, Duluth, South Shore and Atlantic, Maine 
Central, and Minneapolis, St Paul and Sault Ste Mane 

EMPIRE LINE 

To return Empire Line cars to their proper territory, they should be 
loaded to points on the following roads, over which the Empire Line 
operates and with which we have connections, viz Chicago, Rock 
Island and Pacific, Cleveland, Cincinnati, Chicago and St Louis, Lake 
Erie and Western, Lake Shore and Michigan Southern, Pennsylvania, 
and Western New York and Pennsylvania, and via the above roads to 
points on the following roads over which the Empire Line also operates, 
VIZ Buffalo, Rochester and Pittsburg, Burlington, Cedar Rapids and 
Northern, Central R R of N J , Cumberland Valley, Lehigh Valley, 
Minneapolis and St Louis, New York, Philadelphia and Norfolk, New 
York and Long Branch, Northern Central, Peoria, Decatur and Evans- 
ville, Philadelphia, Wilmington and Baltimore, Philadelphia and Reading, 
Richmond, Fredericksburg and Potomac, and West Jersey and Seashore 

Special Instructions 

A supply of cards for route carding all freight cars received on B & 
O Lines, “ with exceptions given herein,” will be sent on requisition to 
junction points with foreign roads 

These cards must be tacked, one on each side of car, immediately under 
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Kame of Road 
or Owner of Car 

Initials 

Load Toward 
or Via 

Anglo-Amencan Provision Com- 



pany 

A A P Co 


Anglo-American Refrigerator Car 



Co 

A A R C Co 


Ann Arbor 

Ann Arbor 


Arbuckle’s Anosa Despatch 

Arbuckles A D 


Archer & Douglass Tank Line,'* 



Chicago. 

Archer & D T L 


Arizona Mineral Belt (Arizona) 

A M B 


Armour & Company, Chicago 

Armour & Co 


Armour Refrigerator Line, Chi- 



cago 

A R L 


Armour Stock Express, Chicago 

Armour S Ex 

Chicago Div 

Armorer Tank Line, Chicago 

Armour T L 


Arms Palace Horse Car Co 

A P H C Co 


Armstrong, Frank 



(Pittsburg Coal Co , Pitts- 



burg) 

Armstrong, F 


Astona & Columbia Ri\er 

A &C R 

Chicago Div 

Atchison, Topeka and vSanta Fe 

A , T & S F 

Chicago Div 

Atlanta & Charlotte 

A &C 


Atlanta & Florida 



(Southern Iron Car Lme) 

S I C L 


Atlanta & West Point 

A &W P 


Atlanta, Knoxville & Northern 

A,K &N 

B & 0 S W 


M &N G 

Div 

Atlanta Stone, Coal & Lumbei 



Lme 

A S,C &L.L 


Atlanta 8c Danville 

A &D 


Atlantic & Yadkin 

A &y 




ACL 




A C L ofS C 

J 

fB &0 S W 




1 

1 Div 

Atlantic Coast Line 


ACL ofVa 




N &Car 

j 

f B & 0 S W 




1 

i. Div 





I Balto Div 



W. & Weldon 


Shenand’h Div 




Shenand’h Div 

Atlantic Coast Line of S C 

A C L ofS C 


Atlantic Coast Line (Atlantic 



Coast Des ) 

A C L ofS C 


Atlantic Coast Line of Virgmia 

A C L ofVa 


Atlantic, Valdosta & Western 

A, V & W 

B &0 S W 



Div 

Augusta Southern 

Augusta S 


Austell Refrigerator Car Lme 

Austell R C L 
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Junction 


Load Home via Connecting Roads 


Cards will govern See Empty Refrigerator Cars 

Cards will govern See Empty Refrigerator Cars 
Cards will govern 

Home on Erie Railroad, at Jersey City, N J 


Cards will govern See Empty T ank Cars 
Same as C , I & L 

Cards will govern See Empty Refrigerator Cars 


Chicago U S Yds 


Cards will govern See Empty Refrigerator Cars 
Chicago, 111 

Cards will govern See Empty T ank Cars 
To be loaded only by Special Order 


So Chicago 
So Chicago 


Cincinnati 

LouisviUe 


Cmcinnati 


Louis\ ille 
Shepherds 
Strasburg 
Harrisonburg 


Cmcinnati 

Louisville 


Home on P , C , C & St L , Pittsburg Division 
C , M & St P , C & N W , Wis Cent 

Same as Southern Railway 

Same as Southern Railway 
Same as Western of Alabama 
L & N 
Southern 

Home on N , C & St L 
Same as Southern Railway 
Same as Southern Railway 

L &N 

C, N O &T P 


■ Southern 

Same as Atlantic Coast Lme 

Same as Atlantic Loast Line 
Same as Atlantic Coast Lme 
C, N O &T P 
Southern Railway 
Same as Southern Railway 

Cards will govern See Empty Refrigerator Cars 
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the car number, and they must not be removed until the car returns to 
the point at Inch the cards were put on or when going to home line at a 
junction point other than where the car was received, when they must be 
removed before car is delivered to the connecting road 

If a car, which should be route-carded under these instructions, is 
allowed to lea\e a junction point without a route card, a report must be 
made to the Superintendent by the conductor who moves the car, giving 
the mitials and number 

Card way-bill need not accompany an empty foreign car which is 
properly route-carded except car is intended to fill order for special 
loading See last clause General Instructions 

See Refrigerators Empty Tanks 

(5) Loading and Routing of Less-Than-Car-Load Freight. It, 
of course, seldom occurs that an exact car-load of less-than-car- 
load freight is received at any one station for any other in- 
ditidual station, consequently, it must be decided whether to 
forward the freight v ith other freight for a different destination, 
or to forward the freight by itself in a car but partly loaded 
If the freight is loaded with other freight for a different destina- 
tion m the same car, and car forwarded to the nearest point of 
destination, the freight for beyond this point will be delayed 
about 12 hours, as a rule 

If the freight for any one district is loaded in a car by itself 
and does not fill the car, then the amount of dead load in pro- 
portion to the amount of revenue freight hauled is increased, 
and consequently the cost per ton-mile of revenue freight is 
also increased Freight for the smaller stations is seldom 
received in sufficient quantity to permit of its being placed in a 
separate car and various devices have been adopted for the 
purpose of reducing to a minimum fhe delay and expensemcident 
to this situation, for example, a car is loaded at terminal A ” 
with freight for way-stations between terminal B and termi- 
nal C,” and is forwarded to terminal “ where the car 
IS put in the local freight-tram and the freight unloaded by the 
local crew at the different stations enroute, causing little or no 
delay to any of the freight Considerable saving of time of the 
local freight-train is brought about in su^h cases by having the 
freight loaded in station order, that is, the freight for the last 
station IS put in the end of the car and the freight for the first 
station to be reached is put at the door of the car, so that it 
can be unloaded without disturbing the other freight 

An observing freight-house foreman soon learns about what 
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proportion o£ the car to allot to each station, and by loading 
the car on one side, leaving a passageway along its entire length, 
he IS enabled, as the freight is delivered to the freight-house, 
to place it in the car in the proper order without much additional 
labor 

This situation is reversed by the local freight-train setting 
aside one empty car in its tram for all freight picked up for a 
given district In some cases this district is beyond the terminal 
of the local freight-train in question and the car is set in at the 
terminal freight-house and the loading finished from the freight 
collected at that point Another plan is to locate transfer 
stations at certain junction points and to load to them un- 
assorted whole car-loads of freight destined to various points be- 
yond these junction points The freight is unloaded on the trans- 
fer platform, assorted and reloaded for each individual point or 
district beyond This process usually releases a number of 
cars, as the cars sent out are more heavily loaded than the cars 
received, and is especially valuable, in consequence, at points 
where the local business is such as to require more empty cars 
than are made by unloading freight for that point 

The locating of transfer stations and the routing of cars with 
less-than-car-load freight is based on the study of special reports 
of freight forwarded from each station for a period of sufficient 
length to give a reasonably accurate average condition Where 
it IS found that sufficient freight is loaded at a given point for a 
group of other points, arrangements are then made for assigning 
a car for that particular loading, in some cases a car is made 
every other day, or every third day, and freight held over the 
intermediate days When this arrangement is thoroughly 
understood by local shippers it frequently answers the purpose 
quite well, as they arrange their shipments accordingly 

In addition to the instructions in regard to the loading of cars 
it IS necessary to indicate the trains on which these cars are to 
be forwarded, bearing in mind the Quick Dispatch, Time Freight 
and Local Freight schedules, so that close connections will be 
mado and terminal delays avoided as far as possible 
I Following is an example of instructions and schedules in 
fregard to less-than-car-load freight loading. 
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NORTH AND SOUTH RAILWAY COMPANY 

Office of the General Superintendent of Transportation 
January 1, 1905 

Instructions for Loading Freight in Less-Than-Car-Load Quan- 
tities 

General Notice No 16 

Superseding all previous instructions and General Notice No 8 For 
information of employees only, and use of Agents and others mterested 

GENERAL 

a The “minimum “ authorized in this book refers entirely to less- 
than-car-load freight 

h Where this book authorizes the loading of cars to “ any one destina- 
tion,” it refers only to points where L C L freight can be delivered 

c Conductors of local or way freight trains will unload at way stations, 
all shipments of small freight, not exceeding five thousand pounds at 
any one point from any car, or, if the car is set off, they must transfer all 
freight for points be> ond 

d Agents must avoid fom^ardmg freight for the same point m more 
than one local car 

e All cars loaded on orders contained herein, will be card way-billed 
with C T 47 Local or way cars are to be card way-billed to the first 
pomt for which car contains freight, and revenue way-bills, covering 
all freight in car, must be sent to the Agent at that station, except that 
where the first freight to be unloaded from the car is at the first station 
be}' ond the dnision terminal, then the revenue w^ay-bills must be sent 
to that terminal 

f Revenue way-bills for cars handled on through trains, will be 
forwarded by tram mail, except in cases where the trains service is such 
that the car would reach destination xn advance of the billing, m which 
event the revenue way-bills should be enclosed m an envelope and at- 
tached to the card way-bill United States man may be used, when 
necessary to get billing to destination in advance of the car 

g When a way car is started at any station, loaded in station order 
for two or more local freight divisions w^here freight conductors must 
pick up freight m this car for points in that territory only, the agent 
wull attach to the revenue billing a memorandum showing the territory 
the car is intended to cover This is simply a precautionary measure 
and IS not intended to relieve the conductor of responsibility, as he will 
be held for the proper loading of such car while m his tram 

h These loading instructions will cover shipments of L C L oil 
as well as merchandise Agents at stations not having regular days 
for recei\ing oil, must exercise great care m loading oil in regular mer- 
chandise cars Flour, cereals or other freight that is liable to damage 
from oil, must not be placed m the same end of car. 
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1 . Where agents are authorized to hold cars over to secure proper 
tonnage, they must exercise their best judgment as to perishable freight, 
which must be protected even though the car be run out with less than 
the authorized minimum 

j All instructions changing the loading and forwarding or starting 
additional regular cars, as outlined, herein will be issued by the Transpor- 
tation Department 

SIDE CARDS 

Side cards are to be used on cars containing stove castings, glass 
carboys, and other fragile lading requiring careful handling m the yards 
and on the road One card is to be tacked securely on each side of the 
car and one on each end of the car 

Side cards are to be used on cars containing black po\\ der, any form of 
nitroglycerine powder or other explosi\ e lading, except on cars containing 
paper or metallic cartridges not high explosives One card is to be 
tacked securely on each side of the car and one on each end of the car 

Side cards should be attached to each side of car containing nitrate of 
soda 

GENERAL EXCEPTIONS TO AUTHORIZED MINIMUM 

1 Cars loaded full with L C L , bulky freight for one destination or 
transfer point may be carded through, even if the authorized minimum 
tonnage is not secured 


Index to Loading Points 


loading points 

1 REF 

NOS 

TRANSFER STATIONS 

Akron 

1 to 

12 

Day 

Allegheny 

18 “ 

35 


Aurora 

40 “ 

41 


Beardstown 

43 “ 

45 


Bellaire 

47 “ 

56 

Day 

Branchester 

62 “ 

63 


Bridgeport 

65 “ 

67 


Brighton 

70 “ 

86 

Day 

Brunswick 

92 “ 

149 

Day and Night 

Butler 

159 “ 

165 


Cambridge 

169 “ 

174 


Canton, 0 

179 “ 

183 


Camden Station (Balto) 

187 “ 

244 

Day 

Cincinnati (East 

250 “ 

283 


Cincinnati (West) 

287 “ 

314 


Chicago ’ 

318 “ 

343 

Day 

Chicago Junction ■ 

350 “ 

382] 

Day and Night 

Chardon 

386 



Cherry Run 

387 

388 


Chillicothe 

390 “ 

399 

Day and Night 

Clarksburg 

404 “ 

418 




Instructions for Loading Freight in Less-than Car-Load Quantities at Cincinnati Ohio 
ufficient tonnage can be collected, Agents must load m separate cars to be moved as lar as possible on through trams, the lollowin 
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2 Shipments of private horses, and private carriages when on wheels, 
may be loaded in separate cars, and the cars carded to destination when 
no other freight is offered for same point If there should be other 
freight for same destination it should be loaded (so as not to cause 
damage) in same car, if practicable 

3 Shipments of family household goods may be loaded separately 
under a minimum of 5,000 pounds, and car carded to destination Other 
freight for same destination should be^oaded in same car, if practicable 

4 When the classification authorizes a smaller car-load than the 
minimum here given, then the minimum stated m these instructions will 
not be considered as obligatory 

5 The minimum of 10,000 pounds given m these instructions for 
carding merchandise to one destination, is intended to apply only when 
the same is destined to points off of a Division Shipments of merchan- 
dise to any one point on a division should be loaded in separate car 
when tonnage amoimts to 4,000 pounds or over 

MOVEMENT OF FREIGHT ON LOCAL FREIGHT TRAINS 


Loading ON Local Train, Eastbound, Jamestown, Ohio, to Dennison, 

Ohio. 

ONE CAR FOR PITTSBURG, PA 

All freight for Pittsburg, Pa , Allegheny, Pa , points on West End 
Division and points on or via L V Ry to be loaded in this car, to be 
forwarded from Dennison on Local, followmg day 

ONE CAR FOR PITTSBURG TRANSFER 

All freight for points on or via Penn R R and connections, except 
West End Division, to be loaded an this car, to be forwarded from Dennison 
on Local, following day 

Note — Penshable freight for points east of Pittsburgh on which refrigerator protection 
1105 been uuatved will be loaded in this car all other penshable freight to be loaded to James- 
town, (Ohio) Transfer on Local Freight 

Loading on Local Train, Eastbound, Dennison, Ohio, to Stevbns- 

viLLE, Ohio 

ONE CAR FOR PITTSBURG, PA 

All freight for Pittsburg, Pa , Allegheny, Pa , points on West End 
Division and points on or via L V Ry to be loaded in this car, to be 
forwarded from Stevensville on Local Freight Car to be received from 
Local Freight at Dennison 

Note — Freight for points on or via L V Ry and West End Division to be unloaded at 
Carnegie 

ONE CAR FOR PITTSBURG TRANSFER. 

All freight for points on or via Penn R R and connections, except 
West End Division to be loaded in this car, to be forwarded from Stevens- 
ville on Local Freight Car to be received from Local at Dennison 

Note — Penshable freight for points east of Pittsburgh , on which refngerator protection 
has been waived will be loaded m this car All other penshable height to be loaded to 
Jamestown, (Ohio) Transfer, on Local, on Wednesdays 
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Loading on Local Train, Eastbound, StevbnsvillB to Pittsburgh. 
OITE CAR FOR PITTSBURG, PA 

All freight for Pittsburg, Pa , Allegheny, Pa , points on West End 
Division, and points on or via L V Ry to be loaded in this car, which 
will be received from Local Freight at Stevensville 

Note — Freight for points on or via L V Ry and West End Division to be loaded at 
Carnegie 

Ojm CAR FOR PITTSBURG TRANSFER. 

All freight for points on or via Penn R R’^and connections, except 
West Penn Division, to be loaded m this car, which will be received 
from Local Freight at Stevensville, to be forwarded from Shendan on 
through freight 

Loading on Local Train, Eastbound, Wheeling, W Va , to Colliers 
ONE CAR FOR PITTSBURG, PA 

All freight for Pittsburgh, Pa , to be loaded in this car, to be forwarded 
from Colliers on through freight 

ONE CAR FOR PITTSBURG TRANSFER 

All freight for points on or via Penn R R and connections, except 
West End Division, to be loaded m this car, to be forwarded from Colliers 
on through freight 

ONE CAR FOR ALLEGHENY, PA 

All freight for Allegheny, Pa , and points on or via L V Ry and West 
End Division, to be loaded m this car, to be moved from Colliers on 
through freight, car to be started at Wheeling 

ONE CAR FOR JAMESTOWN, (OHIO) TRANSFER 
All freight for Jamestown, Ohio, and beyond to be loaded m this car, 
to be forwarded on Local Freight from Stevensville 

Loading on Local Train, Eastbound, Washington, Pa , to Carnegie 
ONE CAR FOR CARNEGIE, PA 

All freight for points on Pittsburgh Division, and branches, to be 
loaded in this car 


Loading on Local Train, Westbound, Pittsburgh to Stevensville, 

Ohio 

ONE CAR FOR JAMESTOWN (OHIO) TRANSFER 
All freight for Jamestown, Ohio, and beyond, to be loaded m this car 
to be forwarded from Stevensville on Local freight 
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Loading on Local Train, Westbound, Stevensville, Ohio, to 
Dennison, Ohio 

ONE CAR FOR JAMESTOWN TRANSFER 

All freight for Jamestown, Ohio, and beyond, to be loaded in this car 
To be received from Local Freight at Stevensville, to be forwarded 
from Dennison on through freight 

Note — Perishable freight on which refngerator service has not been watved will be for 
warded to Jamestown (Ohio) Transfer on Wednesdays connecting at Dennison with the 
refngerator car, moving on Local Freight on Thursdays 


Loading on Local Train, Westbound, Dennison, Ohio, to Columbus, 

Ohio 

ONE CAR FOR JAMESTOWN TRANSFER 

All freight for Jamestown, Ohio, and beyond, to be loaded in this car 

Note — On Thursdays pcnshable freight for points east of Pittsburgh will be loaded in 
refrigerator car and sent to Jamestown Transfer for assortment to be forivarded from that 
point on special arranged trams This applies only to penshable freight on which re- 
fngerator protection has not been watved Penshable freight on which refngerator pro 
tection has been watved, will be loaded in Pittsburgh Transfer car on Local Freight 

Local Freight Schedules 

East bound — ^Jamestown, Ohio, to Dennison, Ohio, Dennison, Ohio, to 
Stevensville, Ohio, Stevensville, Ohio, to Pittsburgh, Pa , Wheeling, 
W Va , to Collier, W Va , Waslungton, Pa , to Carnegie, Pa 

Westbound — Pittsburgh, Pa , to Steubenville, Ohio, Steubenville, 
Ohio, to Dennison, Ohio, Dennison, Ohio, to Columbus, Ohio, Carnegie, 
Pa , to Washington, Pa , Collier, W Va , to Wheeling, W Va 

Note — ^The foregoing rules, given for making cars for different destina- 
tions by Local Freight crews, must not be construed to mean they are 
the only ones that should be made, but effort should be made to make 
cars for any one station when the lading will admit, setting cars off at 
such stations to be unloaded 

(6) Fast Freight Service. Freight is classed according to 
quantity as CAR-LOAD or LESS-THAN- CAR-LOAD ship- 
ments 

The car-load shipments are loaded by the Consignor and un- 
loaded by the Consignee, the cars being delivered for loading 
and unloading at the various team tracks or industrial tracks, 
as the case may require 

Less-than-car-load freight is delivered by the Consignor to 
the freight-house of the Railroad Company, and is delivered by 
the Railway Company to the Consignee at the freight-house, 
the handling from freight-house to car and from car to freight- 
house being performed by the Railway Company at its expense , 
consequently, the rate for less-than-car-load shipments is higher 
than the rate for car-load shipments 
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Freight is classified according to character of service into 

Quick Dispatch 
Time Freight 
Slow Freight 
Local Freight 

Quick Dispatch freight usually includes Perishable, Stock 
and Merchandise, and is handled by special-service trains 
which are so loaded as to permit of fast time being made As 
the trams are scheduled, regular movement, in addition to fast 
movement is secured In the case of perishable freight, special 
service in the way of re-icing, heating, etc , is generally necessary 
In the case of stock, feeding and watering are necessary at 
stated intervals 

Time freight is freight which reqmres regular movement 
rather than fast movement, so that the Consignor can determine, 
with reasonable accuracy, the time required for the movement 
of the freight between the points of origin and destination 
This is accomplished by scheduling the time-freight trains, 
but giving the locomotive about the same tonnage as in the case 
of slow freight 

Slow freight consists principally of raw materials, such as 
coal, ore, broken stone, pig iron, etc , the usual requirement 
on the part of the Consignee being the receipt of a certain 
quantity of this class of freight at given intervals of time, rather 
than the receipt of any particular car — one car of coal of the 
same quality answering the purpose as well as any other car 

Local freight is freight making its first movement from the 
point of origin to the first terminal yard enroute, or its last 
movement from the last terminal yard enroute to the point of 
destination, it is consequently moved on regular scheduled 
trains which are expected to stop at all points where freight 
is to be received or delivered All freight handled, may, 
therefore, at the beginning or ending of its movement, be handled 
as local freight, unless it originates at, or is destined to a 
freight-tram terminal point 

The first step in the building up of a railway freight service 
is the Classification of Freight by Commodities, this classifi- 
cation is necessary for two purposes (a) T o simplify the determin- 
ation of the freight-rate to be charged for each shipment in 
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question, each class of freight having its own rate, (b) To 
deternune the class of service to which the freight is entitled 
The second step is the Scheduling of Special Service 
Trains (Quick Dispatch, Time and Local Freight) 

Upon the skill with which this work and the routing of local 
freight is performed, depends in a great measure the effectiveness 
of the freight service of the railroad Many conflicting con- 
ditions must be borne in mind, and the resulting schedules should 
represent the most perfect obtainable balance between such 
conditions, some of which are as follows 

1 A Quick Dispatch freight-tram, owing to its relatively high speed, 
IS much more hable to accident than a slower tram 

2 Owmg to the reduced, tonnage (in order to permit of high speed) 
and the relatively high speed, the cost per revenue ton-mile of Quick 
Dispatch Service is much greater than for transporting slow freight 

3 The greater the number of fast trains on a railroad the greater 
the interference with, and consequently the greater the overtime made 
by the slow trams 

4 The existence of a fast-freight schedule on a railroad accentuates 
the slower and more irregular movement made by the slow freight and 
consequently brings about criticism of such slow movement, which has a 
tendency to force into the fast-freight schedule more and more of the 
commodities whose freight -rate does not entitle them to such preferred 
service 

5a At all shipping points, and especially m the large cities, it is the 
endeavor of the Consignor to bring his freight to the freight-house at the 
last possible moment in the afternoon consistent with the freight being 
loaded and shipped that evemng, therefore, it becomes necessary to 
make the leaving time of most Quick Dispatch trams at large cities about 
GflOp m 

5b The Consignee is desirous of receiving his merchandise and other 
Quick Dispatch Freight early enough in the morning to permit of its 
being placed on the market and sold to the retail dealers on the day of 
its arrival In the case of live stock, for example, the market is practically 
over in most stock-yards by 10 00 a m , therefore, the stock must be 
placed for unloading, unloaded, weighed and placed for inspection long 
before that hour, or it must be kept and fed until the next day, at a 
considerable expense to its owner 

The scheduling of Quick Dispatch Trams is s5 arranged that the various 
trains connect with each other, permitting freight to be moved over long 
distances with a minimum of delay at any one point 

Let us suppose freight starting from the point of origin at A ” 100 

miles from this point is a city which we will call B ” Half-way between 
“ A ” and “ B ” a branch line runs to a third large city, which we will call 
“ and which is distant 150 miles from “ A ” If the tram leaves 
“ A ” at such a time m the evening as ^ust to permit of the freight reaching 
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“ B ” at the proper hour in the morning, it will be several hours too late 
m arriving at “ C ” If it leaves “ A ” in time to arrive at “ C ” at the 
proper hour then it will hurry the shipments for “ B,” and if “ B ” is a 
competitive point, the competing railroad may put on a tram leaving 
“ A later and there secure practically all of the freight for “ B ” 

6 It may be that there is considerable stock or perishable business 
originating between two terminals and destined for points far beyond 
the second terminal If this freight is collected by the Local Freight- 
train (which arrives at the second terminal after the Quick Dispatch 
train has left it) a day’s delay to the shipment is met with enroute If, 
on the other hand, the Quick Dispatch tram is stopped at these points 
to pick up local shipments, its average speed is considerably reduced and 
it may be necessary to give up, as a consequence, an important connection 
which, owing to conditions such as mentioned m 5a and 55, cannot be 
held for the later connection made necessary by the delays enroute 

The scheduling, therefore, of a system of fast-freight service 
IS one which requires the most careful consideration and the 
most hearty cooperation between the Traffic and Transportation 
Officers, and which reqmres continuous study of its effect on 
competing lines and on the general business situation 

The third step is the arranging of a proper system of checking 
of the special service called for by these schedules 

The usual causes of delay to ordinary freight are its being 
set off along the road, because of some defect in the equipment, 
or because of the engine being overloaded, or for other reasons 
and the shipment then being lost sight of, or, the car is lost 
sight of in the yard, after being, for various reasons, removed 
from the train in which it has been moving forward 

A frequent source of delay in yards are one-end side-tracks 
Cars are stored in these sidings, and, when a train is to be made 
up, the first cars are taken out, a few cars remaimng on the back 
end of the track, later, new cars are set in, in front of the cars 
remaimng, and this process is repeated day after day, the cars 
in the back end of the tracks being more and more delayed as 
each day goes by 

The first principle of the handling of fast-freight service is 
the following up of the movement of each individual car by the 
Car Record Office from the time the car starts from its point 
of origin until it is delivered at its destination To this end the 
Agent at the point of origin telegraphs to the Car Record Office 
the numbers, initials, contents, and destination of each car of 
Quick Dispatch Freight at his station ready for movement, 
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the Yardmaster wires the number and initials of each car of 
Quick Dispatch Freight in each Quick Dispatch Freight-Train 
leaving his yard If a car is set off short of its destination, the 
Conductor reports it by wire at the point set off or at the first 
telegraph station thereafter, the Agent then reports by wire 
the forwarding of the cai from his station The Conductor, 
on arrival at the end of his rim, makes a telegraph report giving 
the number of Quick Dispatch cars in his tram on arrival, to- 
gether with the number picked up and set off enroute, this 
information making it possible to check the previously men- 
tioned reports 

In case a car is delayed, this is at once noticed by the Car 
Record Office and inquiry instituted until the car resumes its 
movement In addition to this a record is made up in the Car 
Record Office from telegraph reports of the movement of all 
Quick Dispatch Trains, setting forth the amount and cause of 
all delays 

Another precaution in connection with the prevention of delay 
to fast-freight cars is the use of red side-cards tacked to the car 
and the use of red memorandum way-bills or red revenue way- 
bills, according to the system employed, so that the color 
immediately attracts attention and prevents the overlooking of 
the car 

In the case of time freight, green is generally adopted instead 
of red, also, it is not always customary to trace individual cars 

Where the amount of Time Freight is insufficient to justify 
special schedules, the classification of the freight is still of value, 
inasmuch as it calls attention to the character of the freight and 
permits of its selection for the filling out of Qtuck Dispatch 
Trains which have less than a full tram of Qmck Dispatch 
Freight 

It will be seen from the above that the handling of Quick 
Dispatch Freight in this manner involves an enormous amount 
of detail work and consequent increased expense per revenue 
ton-mile as compared with the cost of handling slow freight 

The following rules, schedules, etc , illustrate the method of 
handling this class of service 
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THE NORTH AND SOUTH RAILWAY COMPANY 

Instructions Governing the Movement op Quick Dispatch 
AND Time Freight, also Schedules in Brief, Showing Through 
Connections and the Time Between Various Cities 

Effective April 1, 1904 
Approved 

James Bro'wn, General Manager, 
John Smith, General Manager Freight Traffic 


Classification and Carding 

Freight Train Service will be classified as “ Quick Dispatch,” “ Tune ” 
and “ Ordinary ” Freight 

QUICK DISPATCH. 

Quick Dispatch freight will consist of the following commodities in 
car-loads or less than car-loads 
All L C L Merchandise, 

Beer, 

Creamery and Dairy Products, 

Eggs, 

Fish, Oysters and Clams (Fresh), 

Fruits and Vegetables (Green), 

Game and Poultry (Live or Dressed), 

Perishable Freight (all kmds), 

Emigrant Outfit and Stock, 

Ice, 

Lime, 

Live Stock, 

Meats (Fresh or Canned), 

Nursery Stock, 

Packing-House Products 
also all freight in car-loads, as follows 

Car-load freight, except Railway Matenal, destined to or coming from 
Pacific Coast pomts via either Chicago or St Louis 

Car-load freight destined to KAnsas City, Lincoln, St Joseph, Omaha, 
South Omaha, or beyond, except Railway Material, Hay, Gram, Coal, 
Cotton and Cotton Products, Lumber and Forest Products 

Quick Dispatch freight must be side-carded with Form C T 47 
Authonty to card Quick Dispatch any car containing freight not in- 
cluded m above list must be obtained from the Superintendent of Trans- 
portation 

TIME FREIGHT. 

Time freight will consist of the following commodities in carloads 
Agricultural Implements (New), 
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Ammunition, 

Architectural Iron, 

Binding Twine, 

Bicycles, 

Bottles, 

Box Material (K D or cut to size), 

Bullion, 

Broom Com, 

Cement and Plaster, 

Cooperage (Hoops, Staves and Heading), 

Cotton (For Export), 

Cotton Ties, 

Cotton Bagging, 

Cottonseed Meal and Oil, 

Canned Goods, Preserves, etc , 

Chemicals (All kinds), 

Coffee, 

Confectionery, 

Cordage, 

Crockery, Queensware and Earthenware, 

Farm Machinery, 

Fertilizers, 

Fire Apparatus, Hose Carriages, Carts, Fire Engines, 
Fire Works, 

Fish (Dried, Pickled, Salted or Smoked), 

Flour, 

Fruits and Vegetables (Dried), 

Fruit Jars and Fruit-Jar Tops, 

Furniture, 

Forest Products for Export, 

Gram Products, 

Glass or Glassware, 

Glucose, 

Glycerine, 

H H Goods, 

Hoop Iron, 

Implements (All kinds), 

Iron Pipe, 

Import Traffic from New Orleans or Galveston 
Jute, 

Lead Sub and Pig, 

Malt Liquors and Liquids, 

Machinery (New), 

Malt, 

Marble, 

Molasses, 

Nuts, 

Nails, 
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Oil m Tanks, 

Ore, 

Paints, 

Paper, 

Paper Hangings, 

Pipe (All kinds), 

Phosphate, 

Powder (Baking), 

Pianos and Organs, 

Rice, 

Road Vehicles, 

Salt, 

Sash and Doors, 

Seeds, 

Sisal, 

Slate, 

Smelter Products, 

Soap, 

Stamped or Tinware, 

Stoneware, 

Stoves, Stove Furniture, Furnaces and Steam Heating Apparatus, 
Street Cars, 

Structural Iron, 

Sugar, 

Syrup, 

Tinware, 

Tank Cars (Empty), 

Tank Matenal, 

Tripoli, 

Trunks, 

Twine, 

Vault and Pnson Work, 

Varnish, 

Vinegar, 

Vehicle Matenal, 

Wind Mills, Pumps, Tanks and To\7ers, 

Wires, 

Walnut Logs (For export only), 

Woodenware, 

Wool, 

Time freight must be side-carded with Form C T 47a 

ORLIRARY FREIGHT * 

Ordinary freight will consist of all commodities m car-loads not specified 
as Quick Dispatch or Time Freight including freight for the use of the 
North and South Railway 

Ordinary freight must not under any circumstances be carded as 
Quick Dispatch or Time Freight without the authonty of the Super- 
intendent of Transportation 
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Changes in the above classification must be made only upon the 
authority of the Superintendent of Transportation 

*Note — Company Coal will be moved as Ordmary Freight but wiH be specially Card 
Way-Billed with a BLUE card, Form M P 7 

General Instructions 

CARDING 

1. All cars of Quick Dispatch or Time Freight originating on our 
Ime, or dehvered us by connections, destined to points on or via the 
North and South Railway, will be carded on both sides of car by Agent 
as such onginating or junction point, with Quick Dispatch or Time 
Freight cards 

2 Conductors will refuse to move from a carding station, any car of 
Quick Dispatch or Time Freight, not properly carded m this manner, 
except where such cars contam either Live Stock or Perishable Freight 
Where cars of these two commodities are found improperly carded, and 
where it may be impossible to have it done properly by Agent or Yard- 
master, in time for movement on proper tram, Conductors will move 
such car or cars, and report circumstances by wire to Trammaster, who 
will at once arrange for proper carding at first termmal pomt 

Live stock m stock-cars need not be carded 

All cards of all kinds must be removed from cars immediately they are 
unloaded, and conductors must not take mto their trams cars bearing 
old cards Conductors will report all cases where old cards are found 
attached to car, to Trammaster, who will at once take steps to prevent 
recurrence 

CARD WAY-BILLING 

3 Conductors will refuse to move from a cardmg station any cars 
under load, except as accompanied by a properly filled out Card Way- 
Bill of one of the followmg forms (in case of Quick Dispatch or Time 
Freight, the Card Way-Bill and the Side-Card must, of course, indicate 
the same class of freight) 

Form C T 47 — Color Red — Used for Quick Dispatch Freight 
47A^Color Green — Used for Time Freight 
47 c — Color White — ^Used for Ordmary Freight 
M P 7 — Color Blue — Used for Company Coal 

Where there is no Agent or Scale at Coal Mines, coal will be moved to 
the scales on Coal Side-Card, form C T 47 d where the car will be weighed 
and proper card way-bill made out 

Empty Cars for Special Destination will be moved on Empty Card 
Way-Bill, Form C T 47b (color yellow) 

Live Stock and Poultry will be forwarded with Revenue Way-Bills 
tn addkUon to Card Way-Bills 

CAR LOADS 

4 Air-Brake cars must, so far as practicable, be used in loadmg 
freight for movement m Quick Dispatch or Time Freight trams 

( 
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5 Quick Dispatch or Time Freight cars must not be set out of trams, 
either at or between terminals except when in bad order or it be necessary 
to reduce tonnage When such cars are set out, Number 12 Report, 
Form C T 40 must be made at once 

6 Any Quick Dispatch or Time Freight car set out or left over, 
becomes at once a preference car for its class, which fact must be indicated 
on card way-bill, by attaching Form C T 40 Should it become neces- 
sary to reduce a tram in which this car is again moving, it must not 
be cut out a second time if in good order 

7 The Yardmaster or Agent m charge of a yard, will be held per- 
sonally responsible for the repairing and, forwarding of cars set out, as 
well as for the transfer of loads where that may be necessary If axiy 
dela 3 rs are probable, they will at once report full facts to the Trainmaster 
by wire 

8 Cars or Quick Dispatch and Time Freight rebilled or reconsigned 
enroute, must be carded at the point where such instructions are received, 
and Agent making change will at once telegraph report to the Super- 
mtendent of Transportation 

9 When it is seen that Quick Dispatch cars will be left over on 
accoimt of excess tonnage, full information must be telegraphed to 
trainmaster, and instructions asked for If in the judgment of the 
Trainmaster, the circumstances justify so doing a following section 
must be run, taking the Quick Dispatch cars, and filling out with Time 
freight or ordinary freight This tram must make Quick Dispatch 
time 

10 Quick Dispatch cars for through points left over from Quick 
Dispatch trams, must be held and forwarded in the first proper Quick 
Dispatch tram They must not be forwarded m Time Freight or Extra 
Freight trams, except as provided in Rules 16 and 17 

11 Time Freight cars loaded for through points, and left over from 
Quick Dispatch or Time Freight trams, must be held and forwarded m 
first proper train They must not be forwarded in extras or ordinary 
trams, except as provided m Rule 16 and 17 

TRAIN LOADS 

12 Enough sections of Quick Dispatch and Time Freight trams 
must be run to move promptly all cars offered 

13 Unless specially authorized, all Quick Dispatch and Time Freight 
trams must be switched at each mitial point as follows 

a Place all Short Loads (cars to be set off before reaching the next 
terminal) in station order next the engine 

h Place next these all cars which are to be set off at the next 
terminal If there is time and power available these should be 
grouped so as to bring cars for the same route or destination together 

c Place as the third group all cars for the second termmal beyond 
and cars for beyond that point 

d When fill-outs are required, select cars for the next terminal or 
beyond and place next the caboose Cars picked up enroute must be 
properly placed as above m the tram 
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Cars without air-brakes must be placed m the rear, regardless of 
destination or class 

14 Quick Dispatch trams leaving terminals, must take all Quick 
Dispatch cars proper for the tram, and must not leave any Quick Dis- 
patch cars, unless they are in Bad Order, or there are more than the 
tonnage rating will permit of being handled 

15 Quick Dispatch trains must not handle Time Freight or Ordinary 
cars, except when necessary to fill out such fill-outs will in no way effect 
the classification of the train It shall still be a Quick Dispatch 

16 Time Freight trains must not handle Quick Dispatch cars, except 
as provided in Rules No 16 and 17 They must not handle Ordinary 
freight, except when necessary to fill out, and m neither case would the 
classification of the tram be affected It shall still be a Time Freight 
Train 

17 Quick Dispatch or Time Freight loaded, or received from con- 
nection, at an intermediate station, destined to through points, must be 
moved to the nearest division terminal, and forwarded from there on 
first tram of proper classification Supermtendents should arrange for 
this movement on their divisions 

18 Quick Dispatch or Time Freight destined to intermediate stations 
must be moved m trains of proper class to the nearest division termmal 
Quick Dispatch or Time Freight received or loaded at termmals for 
local points must bear Quick Dispatch or Time Freight cards to destina- 
tion For movement of such freight between points on same division, 
the tram which will get it to destination promptly will be considered 
proper tram Superintendents will arrange for such movements on their 
divisions 

19 Trainmasters must keep informed of the movement of Quick 
Dispatch and Time Freight over their respective territories, and will be 
held responsible for delays to such freight occurring under their jurisdic- 
tion They should pay particular attention of such cars as may be set 
out of Quick Dispatch or Time Freight trams for any reason, and see 
that they are picked up and forwarded to destmation with the least 
possible delay 

METHOD OF REPORTING. 

In connection with this arrangement of classification and carding, a 
set of standard forms has been provided for the purpose of assisting m 
the prompt handlmg and moving of this freight The Stationer has a 
supply of these forms m stock, which he will furnish upon proper requisi- 
tion being made Supenntendents will be expected to see that all points 
on their respective divisions are properly supplied 

These forms are as follows 

Form C T 39 ' — No 10 Report — Yardmaster’s Telegraphic report of 
Quick Dispatch and Time Freight loads left over 
Form C T 38 — No 11 Report — Initial Agent’s or Yardmaster's 
Telegraphic report of consist of Quick Dispatch 
and Time Freight trams forwarded. 
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Form C T 40 — No 12 Report — ^Telegraphic Set-out report, used by 
Conductors and Yardmasters 

Form C T 41 — No 13 Report — Telegraphic Pick-up report from 
Agent of Quick Dispatch and Time Freight cars 
set out at his station for cause 

Form C T 42 — No 14 Report — Conductor’s Telegraphic report of 
Arrival Consist of Quick Dispatch or Tune Freight 
tram 

Form C T 42a — No 15 Report — Yardmaster’s Telegraphic “ Passing ’1 
report 

No 10 Report must be sent to Trainmaster to report Quick Dispatch 
loads left over account excess tonnage, after departure of last Quick 
Dispatch train 

No 11 Report must be used only at initial points for designated Quick 
Dispatch or Time Freight trams Agents or Yardmasters must see that 
this report is promptly filed on the departure of each Quick Dispatch 
or Time Freight tram, reporting m detail as called for, all Quick Dispatch 
or Time Freight cars forwarded 

No 12 Report must be used by Conductors to report to Super mtendent 
of Transportation and Trainmaster, all Quick Dispatch or Time Freight 
cars set out short of destination, for cause This cause must be stated 
and report filed at the set-out point, or when such point is a non-telegraph 
station, then from the first open telegraph station beyond 

No 13 Report must be used to advise the Superintendent of Transpor- 
tation of the forwarding of such Quick Dispatch or Time Freight cars as 
may have been set out for cause 

No 14 Report must be filed by Conductor immediately on the com- 
pletion of his run, to report number of Quick Dispatch or Time Freight 
cars in train 

No 15 Report must be used to report any changes made in consist of a 
Quick Dispatch or Time Freight tram at Terminals Every car cut out 
must be reported, and cause given, and every car of Quick Dispatch or 
Time Freight added, must also be reported 

MISCELLAimOIlS 

This plan of classifying, handling, and reporting, contemplates the 
placing of a car m its proper train, and keeping it there to destination, 
unless set out for cause In this event, such car or cars set out must 
receive immediate attention in order to reduce delays to a minimum 
In the tracing and furnishing of information of movements, it will be 
assumed that cars are in proper tram unless reported to the contrary 

All tracers for car-load freight should be addressed to Superintendent 
of Transportation, and tracers for L C L freight should be addressed to 
Freight Claim Agent 

In the following pages will be found a brief schedule of every mam 
line Quick Dispatch and Time Freight tram, together with its consist 

The time figures given in this schedule, convey no time-table rights, 
but preference in movement must be given these trams over all other 
freight-trains 
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Special Instructions 

ITEWBURG 

Quick Dispatch for Wheeling^ and Pittsburg territory artxving on 
Columbus train 96, will be forwarded on Mam Line tram 96 

BENTON 

Quick Dispatch, Through Freight and Stock will be forwarded to 
Pittsburg on trains 80, 82 and 96 

CARTERS 

Quick Dispatch and Through Freight destined to points east of Martins- 
burg, via C V R R and P & R R R , will be held and forwarded on 
C S D train 98 

Live Stock must not be held, but forwarded promptly 

SOUTHERN DIVISION 

Live Stock from Strasburg Junction will be handled on trams 90 and 
44 

BRUNSWICK 

Quick Dispatch and Through Freight destined to Locust will be cut 
out at Brunswick, and forwarded on solid Locust trams, leaving 3 00 
A M and 6 P M 

Live Stock from N & W R R and Southern Division, arriving in 
the morning, will be forwarded on the Locust 3 00 A M extra, when 
necessary, hold this extra three hours for connection Quick Dispatch 
and Through Freight destined to Washington will be cut out at Bruns- 
wick and forwarded on first Washington tram 

FOREIGN REFRIGERATORS 

Should be loaded west to or enroute to their connections When they 
cannot be loaded, send west m solid trains 


Trains from St Louis 


Destination 

Time I 
op 

Arrival! 

Via Trains 

Time 

on 

Road 

Alexandria 

11 55 pml 

57. 157 

49 '35" 

Atlanta 

7 15 am 

73 

40' 15" 

Belmont 

4 40 am 

73 

13' 40" 

Carthage 

6 05 am 

77, 61, 277 

33' 6" 

Coffeyville 

11 20 pm 

51, 157 

28' 30" 

ColumDus 

6 00 am 

73 

15' 00" 

Dallas 

2 05 am 

55 and T & P 

52' 45" 

Denver 

5 30 am 

51 1 

59' 60" 

El Paso 

12 35 pm 

55 and T & P 

111' 15" 

Ft Scott 

4 00 am 

77, 61, 257, 377 

31' 00" 

Ft Smith 

10 30 am 

57, 168 

36' 10" 
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Trains prom St Louis — ConUnucd 


Destination 

llME 

OP 

Arrival | 

Via Trains 

Time 

1 ON 

Road 

Ft Worth 

4 

20 

am 

55 and T & P 

56' 00" 

Galveston 

10 

30 

pm 

55 and T & P 

73' 10" 

Holden 

11 

30 

am 

77, 97 

14' 30" 

Houston 

7 

00 

pm 

55 and T & P 

69' 40" 

Jefferson City 

3 

15 

am 

77 

6' 15" 

Joplin 

7 

00 

am 

77, 61, 277 

35' 00" 

Kansas City 

6 

50 

am 

73 

15' 45" 

Lincoln 

6 

00 

am 

55, 155, 593 

35' 10" 

Little Rock 

'10 

00 

pm 

57 

23' 40" 

Longview Jet 

2 

50 

pm 

55 and T &P 

41' 30" 

Los Angeles 

7 

20 

pm 

55 and T & P 

168' 00" 

Marshall 

11 

20 

am 

77, 99, 699 

14' 20" 

McGehee 

6 

00 

am 

!57, 167 

31' 40" 

Memphis 

4 

30 

am 

51, 251, 262 

23' 16" 

Monroe 

2 

10 

pm 

57, 157 

39' 60" 

Nashville 

3 

20 

pm 

,73 

24' 20" 

Natchez 

7 

00 

am 

'57, 157, 593 

56' 40" 

Nebraska City 

1 

05 

am 

55, 155 

30' 15" 

New Orleans 

6 

40 

am 

57, 157 and T &P 

80' 20" 

Ogden 

7 

45 

am 

51 

110' 05" 

Omaha 

5 

00 

am 

55, 155 

34' 10" 

Palestine 

3 

00 

am 

55 and T & P 

63' 40" 

Pine Bluff 

6 

10 

am 

57, 179 

31' 60" 

Pleasant Hill 

2 

00 

pm 

77, 97 

17' 00" 

Pueblo 

7 

20 

pm 

51 I 

49 '40" 

Sacramento 

1 

15 

am 

51 

176' 35" 

Salt Lake City 

5 

40 

am 

51 

108' 00" 

San Antonio 

6 

15 

am 

55 and T & P 

80' 55" 

San Francisco 

10 

00 

pm 

51 

197' 20" 

Sedalia 

7 

15 

am 

77 

10' 16" 

Sioux City 

3 

00 

pm 

55, 155 

44' 10" 

St Joseph 

12 

55 

pm 

73, 173 

21' 60" 

St Paul 

5 

40 

am 

55, 155 

58' 50" 

Texarkana 

7 

00 

am 

55 

33' 40" 

Van Buren ' 

9 

30 

am’ 

57, 158 

36' 10" 

Waco 

4 

25 

pm| 

55 and T & P 

67' 05" 

Wichita 

8 

30 

am 

55, 177,477 

37 ' 60" 


Time prom Kansas City 


Destination 

Time 

OF 

Arrival 

Via Trains 

Time 

ON 

Road 

Alexandria 

1155 pm 

157 

60' 56" 

Atlanta 

7 15 am 

58, 73 

60' 16" 

etc ’ 

etc 

etc 

etc 
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Time from Omaha 


Destination 

Time 

OF 

Arrival 

Vi\ Trains 

Time 

ON 

Road 

Alexandria 

11 55 pm 

156, 157 

76' 2^ 

Atlanta 

7 15 am 

156, 56, 73 

84' 45" 

etc 

etc 

etc 

1 etc 


Trains 77-61-257-277 — Quick. Dispatch 


St Louis to Smithton, Fort Scott and Joplin 


Station 

Arrive 

Leave 

Time 

from 

St Louis 

Remarks 

St Louis 

Jefferson City 

Smithton 

Marshall 

Pleasant Hill 

Fort Scott 

Joplin 

3 15 am 
7 15 am 

11 44 am 

6 45 pm 

4 00 am 

7 00 am 

9 00 pm 
4 00 am 
3 10 pm 

6' 15" 
10' 16" 
14' 44" 
21 '45" 
31' 

34' 

Via 99 and 643 


Consist 

Quick Dispatch freight for Joplin Division Main Line between Jefferson 
City and Independence, also for points on River District, Marshall, 
Jefferson City proper, Bagnell Branch and Pacific and points west 


Train 61 — Stock Train 
Smithton to Kansas City 


Station 

Arrive | 

Leave | 

Time 

from 

; Smithton 

Remarks 

Smithton 

Pleasant Hill 

6 45 pm 

3 10 pm 
7 20 pm 

3' 35" 

Conn from 77 
Conn with 257- 

Kansas City 

11 30 pm 


8' 20" 

277 


Consist 

Will pick up Kansas City Live Stock at any station west of Smithton 

Trains 258 = 257 = 377 — Quick Dispatch 
Kansas City to Port Scott 
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Station 

Arrive 

Leave 

Time 

from 

Kansas 

City 

Remarks 

Kansas City 


6 35 pm 


Conn from 158 





and 178 

Pleasant Hill 

9 20 pm 

10 00 pm 

2' 45" 

Conn from 61 

Rich Hill 

1 20 am 

2 00 am 

6 '45" 


Fort Scott 

4 00 am 


9' 25" 



Consist 

Quick Dispatch freight for Fort Scott and beyond 

Will pick up — at Pleasant Hill — Quick Dispatch freight for Fort 
Scott and beyond 

(7) Car Movement Record It is the general practice to have 
reported to and have recorded, to a greater or less extent, by 
the Car Record Office, the movement of each Home car 
and of each Foreign car on home rails This is necessary in 
order to 

1 Trace for lost car-load shipments 

2 Compile car-mileage data 

3 Check delays to cars 

4 Locate cars off their home hnes 

5 Provide the necessary data for Car-Service reports and 
accounts 

The basis of these reports and records is the Conductor’s 
Wheel Report, made out by each Passenger and each Freight 
Conductor to cover each car hauled m his tram, giving for each 
the 

1 Car Number and Initials 

2 From and to points hauled 

3 Destmation 

4 Weight of car and of lading and kind of lading 

In addition the report gives the engine and tram number and 
names of Engineman and Conductor It is mailed direct to the Car 
Record Office and from this the record of each car’s movement 
is entered in a book provided for that purpose These books 
are made up of 100 pages, with lOO spaces to the page, and a 
hne assigned to each car Thus, Book 1, page 96, space 61 is 
held for car 19661, and so on 

Another method of recording the data obtained from the 
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Wheel Report is the graphic method used by the C , M & St P 
Ry and patented by its Car Accountant, W E Beecham, who 
describes it as follows 

“We substitute for the usual apparatus and implements typewriter 
machines fitted with an attachment for holdmg a roll of paper tape 
This tape is an mch wide, and is perforated so as to make detachable 
tags exactly one mch square, each having a hole punched through it at 
one end for the purpose of hangmg on a pm The number of the car, 
together with the number of the tram, the number of station from which 
car was taken and at which left, the date of movement, all taken from 
the conductor’s repojft, are prmted on the tag by the typewriter operator 
The tags are then separated and each is hung on a pm m a square on a 
blackboard These blackboards are 8 ft long and 3 ft 8 ms wide, and 
are set up on horses at a convenient height from the floor, m sets of two, 
m the form of an mverted ‘ V ’ 

“ The boards each contam 2,550 spaces IJ ms square, so that two 
boards will provide space for 5,100 cars The pms are about 6 ms long 
and removable They are made of alummum, with a collar about one 
mch from the lower end to prevent them from gomg through the board 
One set of boards, with pms complete, havmg a capacity for 5,100 cars, 
weighs about 100 lbs 

“ The tags used are of various colors, indicatmg as follows A white 
tag for a loaded car movmg on the home line, and a yellow one for an 
empty Red is for a car delivered to a connectmg Ime, and blue for a 
car returned Red and blue tags show car numbers, numbers of station 
and date of delivery or return as the case may be Pink mdicates a 
vacant number A green tag represents a junction movement between 
roads 

“ The freight-car equipment of the C , M & St P consists of about 
30 000 cars, separated mto nearly 25 different classes, Each class, as, 
for mstance, box, stock, furniture, platform, refrigerator or coal, has 
assigned to it a particular section of a board, so that the car distributor 
can obtain mformation as to the location and service of any of the various 
kinds by runnmg the eye over that section of the board where the group 
is to be found Each pm contams a complete history of the movements 
of an individual car on the home Ime and the junction movements to 
and from other Imes for about 2J years The pms bemg removable, the 
tracmg clerk, can take one or more of them from the boards (substituting 
other pms for them, so as not to interfere with the work of makmg the 
record, which must go on unmterruptedly) and thus make his tracmgs 
of time freight or other movements without obstructing the work of 
others This obviates what is known as ‘ lost motion ’ in ordmary 
records, that is, mterfermg with the progress of making the records while 
obtammg mformation, which occasions a great loss of time 

“ Many features of the new plan are virtually automatic For m- 
stance, tags only accumulate on the pms when cars move, so that the 
more expeditiously they move the faster tags will accumulate Cars 
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making but few movements have but few tags on the pins assigned to 
them, and this is automatically disclosed to the eye at a glance In no 
others system can the movements of cars be thus mentally grasped at a 
glance This enables the distributor to spot the idlers 

“ In addition to the local boards, one set of boards (two m number) 
4 ft long and 2 ft wide, is used for keepmg a record of the number as 
well as the numbers of cars on other lines These boards are placed on a 
table in the form of an inverted V, one side being used exclusively for 
cars charged to direct connections and the other for cars charged to 
indirect connections 

“ Tags showmg the car numbers, each showing date of delivery and 
number of station at which delivery was made, are placed on pins in 
numerical order, 10 pins being allotted to each direct connection, each 
pm containing the numbers of all cars in a certain senes of numbers, 
pins being ranged perpendicularly on the board from 1 to 10, and in 
alphabetical order from left to right When cars are returned from 
connecting lines the tags are removed and destroyed, likewise when a car 
passes from one line to another the tag is removed from the delivering 
line’s pin, thrown away and a new tag placed on the pin assigned to the 
road last in possession of the car 

“ The interchange board shows at all times how many cars are in pos- 
session of other roads, both direct and indirect connections A count 
can be taken any day, oi as often as required, and the usual statements 
(weekly or monthly) can be quickly made Tracers for cars absent 
from home lines can be quickly made up and mailed, all the work being 
done without the use of a single pen or a drop of ink It has been demon- 
strated by actual experiment that an expert typewriter operator will do 
three and one-half times as much work in a day as a man can do with a pen 

“ As previously explained, a typev^nter is used for printing the records 
of cars on the tags It would not be practicable to do the work in any 
other way for many reasons, but principally for the reason that it would 
require four times as much labor to put the necessary mformation on the 
tags with a pen and ink, and then it would not be as legible The tag, 
small as it is, contains more information than the book record, and the 
record of a car for a relatively long time occupies but very little room 
A car traveling 70 miles a day for 115 consecutive days only showed an 
accumulation of tags on the pin half an inch in thickness On this 
showing it would be possible to preserve the record of a car before you 
for three years at least before it would be necessary to file any part of it 
away for future reference, and if records are preserved for seven years 
but little space will be required The work of filing away will be so in- 
frequent as to be a matter of little concern ” 

(8) Car Interchange Car interchange involves 
1 Inspection of cars at interchange points to see that they 
are in fit condition to proceed The character of the inspection 
IS regulated by the Master Car Builders' Association rules, 
accepted by nearly all roads 
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2 Interchange reports to the car owners so that a record of 
the location of the car can be kept 

3 Revenue reports, from which the division of freight 
earnings, etc , is determined 

(9) Car Service Owing to the fact that the point of origin 
and the point of destination of freight frequently are located 
on difEerent railway systems, the necessity arises either to 
permit the cars to go beyond their own rails, or to transfer the 
freight into other cars at each junction point 

Formerly, the latter was the general practice, but it involved 
such extra expense and delay to the freight that it has gradually 
been almost entirely abandoned in favor of permitting the car 
to go through to the destination of the contents This is 
sometimes earned so far that narrow-gage trucks are placed 
under broad-gage car-bodies, the cars sent to the loading 
point on the narrow-gage line, returned loaded to the junction 
point and the broad-gage trucks restoied rather than transfer 
the freight 

For a long time, the basis of this interchange of cars was that 
the foreign line paid the owner a fixed pnee per mile run under 
load by the car while on that foreign line 

This did not prove satisfactory, as it led to great abuses by 
the weaker lines, who gradually ceased to renew their own 
equipment and relied on the use of foreign cars in time of good 
business Whenever a load involved slow movement or short 
haul (and consequent high proportional terminal delay), a 
foreign car was used, the loss due to the slow movement and 
consequent low earmngs falling on the owner Also foreign 
cars were allowed to he idle in yards, awaiting a load homeward 
bound, instead of being promptly returned empty As there 
could be little or no check on the reported mileage, it was 
sometimes falsified by failure to report all movements under load 

After many years of discussion, the Per Diem System was 
adopted by the more important lines, and it has now become 
generally used 

The car is paid for by the foreign line at a fixed rate (20 cts ) 
per day that it remams on that line's rails, and, to further 
expedite movement, after the car has been continuously on its 
line for 30 days, the charge is increased to SI 00 per day, provided 
the owner gives due notice of his intention to collect such 
penalty rate 
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This change has worked a revolution in the rate of movement 
of foreign as compared with home cars, the former often averaging 
from 10 to 30 per cent greater mileage per day than do the 
home cars 

Following are the rules that have been developed on this 
and related subjects, and which are almost universally in use 
m the United States 

Code op Car Service Rules op The American Railway 
Association 

Taring Effect January 1, 1904 

ADOPTED OCTOBER 24 1900, WITH AMENDMENTS AGREED TO APRIL 24, 1901, 
OCTOBER 23, 1901, AND OCTOBER 28, 1903 

1 Foreign cars must be promptly returned to the home roads * 

2^ Foreign cars may be properly used as follows 
a Loaded to points on or reached by usmg the home road 
b Loaded to intermediate pomts m the direction of the junctions at 
which they were received 

c If returned empty they should be moved over the routes by which 
they were received 

3 Foreign cars may be sent empty in the direction opposite to the 
junctions at which they were received, for loads to points on or reached 
by using the home roads, but not otherwise 

Foreign cars must not be sent empty to connecting roads without the 
permission of the owners, except for switching service Loaded or 
empty cars received for switching service must be confined to switching 
limits, and returned to the home or the delivering road 

When empty foreign cars are dehvered by one hne to a connection for 
return loading via the road making the delivery, they must be so loaded 
and returned (See “ Questions following Rule 12 ) 

4 If loaded foreign cars on their return movements are re-consigned 
and such re-consignments would cause diversions of the cars, the lading 
must be transferred under the rules governing transfers at pomts of 
diversion, if this can be done without injury to it, and the cars must 
be returned to the owners or to the roads from which they were received 
In case the lading is of such a character that it cannot be transferred with- 
out injury the cars may be run through as re-consigned, but the tacts 
of the case must be promptly reported to the owners of the cars 

5 Cars shall be considered as having been delivered to a connecting 
railroad when placed upon the track agreed upon and designated as the 
mterchange track for such deliveries, accompamed or preceded by 
proper data for forwardmg and accepted by the car inspector of the 
receiving road 

*Noie — WTienever the words “home road ’ are used m these rules they refer to “ The 
road which owns a car, or upon which the home of a private car is located ” 
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IJnless otherwise arranged between the roads concerned the receiving 
road shall be responsible for the cars, contents and Per Diem after receipt 
of the proper data for forwarding and until they have been accepted by 
its inspector or returned to the delivering road 

6 The following rates per train-mile, of actual distance, for any 
trams usmg other lines in avoidmg washouts or other obstructions, shall 
be in force unless otherwise arranged between the roads concerned 

Fifty cents per tram-mile for either a passenger or a freight tram 
handled by its own engine and crew, together with the actual cost of 
pilotage, and with fuel and mcidental supplies, at cost plus ten per cent , 
and water at fifty cents per tank, m case the engme and crew are fur- 
nished by the hne whose track is used, the charge shall be one dollar per 
train-mile, with no charge for fuel, water and engme supphes 

The road for which the tram is detoured shall pay the regular Per 
Diem and mileage to the owners of the cars m the tram, includmg the 
road ownmg the track, zf any of its cars shall be m the detoured tram 
All mileage charges shall be at actual distance over the detoured route 

7 The follov-ing rates for the use of passenger equipment shall be in 
force unless otherwise arranged between the roads concerned 

A The rate for coaches, dmmg cars, chair cars, parlor cars, combined 
passenger cars and postal cars, shall be 3 cents, per mile of actual dis- 
tance, and for baggage, express, mail storage, combmed baggage-ex- 
press, combined baggage-mail, and combmed baggage-mail-express cars, 
IJ cents per mile of actual distance These rates are to apply when 
the owners of the cars participate m the busmess and not when the 
cars are hired to other hues 

B The per diem rate for coaches, dmmg cars, chair cars, parlor cars, 
combmed passenger cars and postal cars, hired at other than mileage 
rates, shall be five dollars per day, and for baggage, express, mail storage, 
combmed baggage-express, combmed baggage-mail, and combined 
baggage-mail-express cars, three dollars per day, subject, however, to 
agreement between the parties mterested 

8 When a per diem rate is charged for the use of passenger equip- 
ment, as provided for m Rule 7, the total number of hours of all cars of 
the same class shall be calculated on a basis of twenty-four hours for 
each day and the charge made accordmgly, any fraction of a day over 
the aggregate number of days of t\^ enty-four hours each to be counted as 
one day, it bemg understood that the minimum charge shall be one day 
for each car 

When necessary to haul cars empty over the roads ownmg them, or 
intermediate roads for dehvery to the borrowing roads, the tariff rate 
for such cars shall be charged the borrowing roads for haulmg the cars 
from the pomts where they left service to the points of coimection with 
the borrowmg roads and return, the charge for the empty haul to he 
named to the borrowmg roads at the time the agreement to loan the cars 
is made (See Questions ” following Rule 12 ) 

9 The car service charge for delay in loadmg or unloading a freight 
car shall be one dollar a day after forty-eight hours from the time of 
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delivery of the car for loading or unloading, not including Sundays or 
legal hohdajs, except where rates are fixed by Statute or local Car Service 
Associations 

Proper notice shall be provided in bills of lading, tanfis and expense 
bills, notifying shippers and consignees of the charge 

Charges for the delay of cars shall not be refunded except on the 
approval of the transportation officer designated by each road, at points 
where Car Service Association Rules are m force such additional regula- 
tions shall prevail as those rules may provide 

10 New freight cars shall be stenciled when built with actual hght 
weight, date of weighing and capacity Steel cars shall be re-weighed and 
re-stenciled within the first year thereafter, and wooden cars at the end of 
the first and second years 

All cars which have received general repairs shall be weighed and 
stenciled, with the actual weight, immediately before bemg put back 
mto Service 

Any car without stencilmg shall be immediately weighed and stenciled 
New weights of foreign cars shall be reported to car owners 

11 The maximum excess allowed over the marked capacity of freight 
cars shall not exceed 10 per cent of such marked capacity 

12 The placing of advertisements or placards of any kind by shippers 
upon freight cars is prohibited 

Questions on Various Points Under the Car Service Rules 
AND Decisions of the Committee on Car Service, Which Have 
Been Approved by the Association 

Rule 3 — “ Will you kindly advise me whether it is the mtention to 
allow railroad compames to take switch cars and move them out on 
their Imes for loading to owners? Rule 3 of the Code of Car Service 
Rules, adopted October 24 last, does not discnmmate between switch 
cars and those received in through busmess ’! 

In answer to this question the Committee’s reply is “ No ’! — October 
23, 1901 

Referrmg to the first paragraph of Rule 3 in the Code of Car Service 
Rules adopted by The American Railway Association October 24, 1900, 
which read as follows 

‘ Foreign cars may be sent empty in the direction opposite to the 
junctions at which they were received for loads to points on or reached 
by using the home roads, but not otherwise ’ 

** Will you kindly advise me your construction of this rule? Do 
the closing words, * but not otherwise ’ prevent the loadmg of a car 
m an opposite direction for the purpose of securmg a load to points 
on or reach by usmg the home road, while permittmg the car to be sent 
empty for the same purpose?’! 

In reply to this question the answer of the Committee is that tt does — 
October 23, 1901 

Rule 8 — “ In paymg the per diem for cars under the provisions of 
Rule 8, IS it the intention of the Committee that the aggregate number of 
hours of all cars hired to another hne from time to time dunng a current 
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month, or any other period for which bill is rendered, should be taken 
and divided by twenty-four to find the number of days and fractions 
thereof for a basis of settlement, or is it the intention of the Committee 
to make charges and settlement on a basis of each individual cari*” 
Answer — Rule 8 provides that, the total number of hours of all cars 
of the same class shall be calculated on a basis of twenty-four hours for 
each day and the charge made accordmgly,” and it is therefore not the 
intention of the Committee to have charges and settlements made on a 
basis of each mdividual car — October 23, 1901 

Code op Per Diem Rules Governing Settlement for the Use op 

Freight Cars 

The American Railway Association 
Taring Effect January 1, 1905 

adopted APRIL 24, 1902, with amendments agreed to OCTOBER 28, 1903, 
APRIL 27, 1904, AND OCTOBER 26, 1904 


Per Diem Rules Agreement 

The subscnbmg railroad company promises and agrees with each 
railroad company severally which heretofore or hereafter may have 
subscribed and filed a like agreement with the Secretary of the American 
Railway Association, that the subscriber will abide by the rules governing 
settlement for the use of freight cars, as adopted by the Association and 
designated “ Per Diem Rules ” on the minutes of its proceedings, this 
agreement to continue until withdrawn by three months’ previous notice 
m wntmg to the Secretary of the Association 

DEFUnXIONS 

Home Car — A car on the road to which it belongs 
Foreign Car — A car on a road to '\;\hich it does not belong 
Private Car — A car havmg other than railroad ownership 
Home — A location where a car is m the hands of its owner 
Home Road — ^The road which owns a car, or upon which the home of a 
private car is located 

Home Route — ^The line of intermediate roads over which a foreign car 
was moved from home 

Home Jiinctton — ^A junction with the home road 
Home Route Junction — A junction on the home route 
Switching Service — ^The movement of a car to be loaded or unloaded, 
or the movement of a car between railroads, at a charge for the service 
rendered within designated switching limits, the road performing the 
service not participatmg m the freight rate 

Per Diem Rules 

GOVERNING SETTLEMENT FOR THE USE OF FREIGHT CARS 

1 The rate for the use of freight cars shall be 20 cents per car per day, 
which shall be paid for every calendar day, and shall be known as the per 
diem late 
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2 Days shall be reckoned by subtracting the date of receipt from the 
date of delivery The day of receipt should be disregarded, and pay- 
ment made for day of delivery 

A road receiving and delivering a car on the same date shall not pay 
the Per Diem for that day 

3 A road shall have the right to demand the return of its car after it 
has been twenty days consecutively on any road If the car is held by 
that road more than ten days after the date of such notice on the pre- 
scribed form (L), makmg thirty days m all, thereafter a penalty rate of 
80 cents per day m addition to the per diem rate shall be paid by such 
road for the further use of that car 

4 All railroads, including ferry Imes, shall be responsible to the car 
owner for amounts accrumg for the use of a car at the established rates, 
whether such car is in road service or switching service, until the car has 
been delivered to the owner or to another road 

5 An arbitrary amount for each car in switching service may be re- 
claimed by the switchmg hne from the road for which the service was 
performed This amount shall be based upon the average number of 
days actually required, and determined by the roads directly interested 
for each local territory 

6 In case a road delivers an empty foreign car without the consent 
of the owner to a road which does not pay Per Diem, or if a road permits 
the loading or reconsignmg of a foreign car without the consent of the 
owner to such a road, it shall be responsible to the owner for the payment 
of an amount equal to the Per Diem accrumg on the car while on such road 

In case the road so delivering or authonzmg the deli\ ery of a foreign 
car connects directly with the road which does not pay Per Diem, penalty 
shall accrue as if delivery had not been made 

7 When home route cards have been requested under the Master Cai 
Builders’ Rules, the Per Diem shall cease from the date of request to owner 

When a car has been destroyed and reported under the Master Car 
Builders’ Rules, the Per Diem shall cease from the date of notice to owner 

8 When a car is detamed awaiting the receipt of repair material 
from its owner, the Per Diem shall cease from the date the necessary 
material is ordered from the owner until the date when it is received by 
the road holding the car 

9 The Interchange Reports shall close at midnight and shall include 
all cars exchanged upon the date named, unless otherwise noted thereon 
The reports must be sent to the car record office on each day, whether cars 
are exchanged or not 

Interpretations follow Ride 17 
For Decisions see pages 22 to 90 
Rule 1 — See Interpretation No 25 
Rule 2 — See Interpretation No 9 

Rule 3 — See Interpretations Nos 10, 12, 13, 14 15, 16, 20 and 2 > and Decisions No 15 
Rule 4 — See Interpretations Nos 5 and 26 and Decisions Nos 16 and 17 
Rule 5 — See Interpretations Nos 7, 11, 18 and 19 and Decisions Nos 6, 8, 9, 10, 12, 13, 
14 18 19 20 and 21 

Rule 6 — See Interpretation No 6 and Decision No 13 
Rule 7 — See Interpretations Nos 4 and 8 and Decision No 5 
Rule 8 — See Interpretations Nos 12 13, 17 and 21 
Rule 9 — See Decisions Nos 2, 4 and 7 
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In cases where there are different standards of time at junction points, 
the time of the more easterly reckoning shall be used 

The Interchange Reports to the car record office from junction points 
must be signed by the agents or other authorized representatives of 
both roads on the prescribed form, the receipt of cars delivered being 
thereby acknov ledged Car Service Rule 5 governs the delivery of cars * 
The time of delivery of cars upon interchange tracks of connectmg lines 
shall, pr^ma facte, be the time given by the delivermg road 


Form No (D) 

North & South Railroad. 


Junction Report of Cars Delivered to Our Connections* 


On 


190 . 


(Printed Signature) 
(Title of Ofidcer) 


lioaded mm Empty 


1 

X 

DELIVERED TO 

(Full Inlliala) 

FULL INITIALS 

NUMBER 










Note — Postal card — address on other side 


10 The Junction Report for each day will be made to car owners on 
the prescnbed form (D) as promptly as possible after the receipt of the 
Interchange Report for that day 

11 Withm thirty days after the end of each calendar month, car 
owners shah be furnished with a Per Diem Report for that month, on 
the prescnbed form, showmg the number of days each car has been m 
service upon the road makmg the report 

12 The settlement of amounts accrumg for the use of cars and reclaims 
under Rule 5 shall be made monthly without regard to reclaims pendmg 
under Rules 13, 14 and 15, 

13 When reclaims are made for allowances, under Rules 14 and 15, 
or on account of special conditions, they must be made by the designated 
transportation officer of the road which pays the Per Diem to the desig- 
nated transportation office of the road from which the allowance is re- 
claimed 

14 A road failmg to receive promptly from a connection cars upon 

*Car Service Rule 5 

6 Cars shall be considered as having been delivered to a connecting railroad when placed 
upon the track agreed upon and designated as the interchange track for such delivenes 
accompanied or preceded by proper data for forwarding and accepted by the car mspector 
of the receiving road 

tJnless otherwise arranged between the roads concerned the receiving road shall be re- 
sponsible for the cars contents and Per Diem after receipt of the proper data for forwardmg 
and until thej"^ have been accepted by its inspector or returned to the dehvenng road 
Rule 11 —See Interpretations Nos 1, 2, 3 and 9 
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which it has laid no embargo, shall be responsible to the connection for 
the Per Diem on cars held for delivery, including the home cars of such 
connection 

If such failure to receive shall contmue for more than three days, 
the delmquent line shall thereafter in addition be responsible for the Per 
Diem on all cars wherever in transit which are thus held back for delivery 

It shall be the duty of a connection mtendmg to reclaim such Per Diem 
allowance to notify the delinquent Ime daily of the total number of cars 
so held for it, and, when required, to furnish the mitials and numbers of 
the cars 

15 When a road gives notice to a connection that for any reason it 
cannot accept cars m any specified traffic, thereby instituting an embargo, 
it should receive cars already loaded with such traffic at the time such 
notice is issued If it does not receive such cars the road holding them 
may reclaim Per Diem from the road placmg the embargo for the number 
of days such cars are held not exceedmg the duration of the embargo 

After the date of the notice a road must not load or reconsign cars m 
such traffic to the road issuing the notice 

All such notices must be given by telegraph, by the embargoing road, 
to its immediate connection and by it transmitted as may be necessary 

16 These rules shall not apply to private cars 

17 To interpret these rules and to settle disputes arising under them 
an Arbitration Committee of five members shall be appointed by the 
Committee on Car Service Three members of the Arbitration Com- 
mittee shall be a quorum 

In case any question or dispute arises under these rules it may be 
submitted to the Arbitration Committee through the Secretary of the 
Association in abstract The abstracts shall briefly set forth the points 
at issue and each party *s mterpretationof the rules upon w hich its claim 
is based The Arbitration Committee shall base its decisions upon the 
rules and the abstract submitted, and its decisions shall be final Should 
one of the parties refuse to furnish the necessary information, the Arbitra- 
tion Committee shall use its judgment as to wffiether it can properly 
decide All decisions shall be reported to the Association through the 
Committee on Car Service 

In case a question shall arise not covered by the rules, the roads disagree- 
ing may, by mutual consent, submit such questions to the Arbitration 
Committee 

The Committee on Car Service may appoint a secretary for the Arbitra- 
tion Committee, who shall be paid by the Association The other 
expenses of the Arbitration Committee shall be divided equally between 
each of the parties to the dispute and the Association The minimum 
charge to each road shall be $10, payable in advance The expenses 
shall be first paid by the Association and then billed to the parties con- 
cerned by the Treasurer of the Association 

Rule 14 — See Interpretations Nos 20 23 and 24 and Decisions Nos 3 and 11 

Rule 15 — See Interpretations Nos 20, 22 and 23 
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Interpretations of the Code of Per Diem Rules, Rendered by 
Arbitration Committee 

Qu^shon No 1 — A foreign car received and delivered the same day, 
should it appear on the Per Diem Report or not^ 

Ans'wer — ^The car should be reported by car number as having earned 
no Per Diem 

QuesHon No 2 — A foreign car received July 31 and delivered to a con- 
nection August 5, should it appear on July Per Diem Report^ 

Answer — Car number need not appear on July report 
Q'uesHon No 3 — ^A foreign car received July 26 and delivered to a 
connection August 5, should it show five days m July account and five 
days in August account ^ 

Answer — ^Yes 

QuesHon No 4 — {Note — Refers to rule m effect prior to January 1, 
1904 ) — ^If a road has a foreign car in a general worn-out condition, and 
under the Master Car Builders’ Rules asks the car owner for proper cards 
to move the car home, is it responsible for the Per Diem dunng the 
time it IS holding car for these cards, or would it be proper to construe 
Rule 7 as meaning that Per Diem will cease from the date that correspond- 
ence commences with the owner as to whether car will be repaired or 
returned to owner ^ 

Answer — ^The words When a car has been destroyed, or so damaged 
as to require an appraisement ” m Rule 7 refer to cars actually destroyed 
or condemned to be destroyed, and Per Diem should be paid on all other 
bad-order cars 

Question No 5 — Should new cars enroute from builder to owner, 
empty or loaded, be exempt from Per Diem^ 

Answer — ^Yes 

Question No 6 — Is a road responsible to the owner of a foreign car which 
it delivers to a road which does not pay Per Diem, while on that road, 
unless it receives from the owner of the car a notice to the effect that 
its cars are not permitted to go on roads which do not pay Per Diem^ 
Answer — ^The road would be responsible for the Per Diem, and it is 
not necessary for the car owner to issue notice to that effect 

QuesHon No 7 — Is a switching line entitled to reclaim the allowance on 
its cars when tendered to it to be switched on account of another line 
Answer — A road cannot reclaim the allowance for the use of its own cars 
QuesHon No 8 — Should Per Diem be allowed on freight cars m July 
that were totally destroyed m June, but not reported to car owners until 
after July 
Answer — ^Yes 

Question No 9 — Should Per Diem be paid on cars for July 1, 1902, 
that were on hand 12 01 am July 1, 1902? 

Answer — ^Yes 

QuesHon No 10 — In case a car is received on the first day of the month, 
must penalty notice for return of car be dated on the 21st of that month, 
or must be it dated later? 

Answer — Notice must be dated on the 21st 
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Question No 11 — Does Rule 5 apply to cars that were in switching 
service at 12 01 am July 1, 1902^ 

Answer — ^Yes, unless otherwise specially agreed The amount of re- 
claim IS m the hands of the roads interested in each local territory 

Qtiestwn No 12 — If a road receives a car on the first day of the month, 
damages it and orders matenal from owner on the 25th, material is 
received on the 20th of the following month, penalty notice is served by 
car owner on the thirtieth day after its receipt, or five days after matenal 
IS ordered When should road holding car commence paying the penalty 
rate^ 

Answer — Penalty notice takes effect m this case on receipt of matenal, 
and penalty rate begins ten days thereafter 

QuesHon No 13 — If a road receives a car on the first day of the month, 
damages it and orders matenal from owner on the 11th, matenal is 
received on the 30th, on the twenty- fifth day after car is received penalty 
notice is served by car owner Is this demand for penalty legal, or are the 
rules for the collection of penalty suspended the same as they are for the 
Per Diem^ 

Answer — Demand for penalty is legal, but does not take effect m this 
case until ten days after matenal is received, and penalty rate begins 
twenty days after matenal is received, as delay to car while awaitmg 
matenal should not be computed 

QuesHon No 14 — (Note — Refers to rule m effect pnor to January 1, 
1905 ) — If a road sends a penalty notice demandmg a return of one of 
its cars, and before the ten days expire, the road having possession of the 
car delivers it to a road which does not pay Per Diem, does this delivery 
release it from the penalty for which the notice has been given? 

Answer — ^Yes 

QuesHon No 15 — {Note —Refers to rule m effect pnor to January 1, 
1905 ) — ^In case a road has a foreign car for which it is liable for the $1 00 ' 
per day, would the delivery to a road which does not pay Per Diem stop 
the penalty of eighty cents a day? 

Answer — Yes 

QuesHon No 16 — Should the penalty rate accrumg on a car on a road 
which does not pay Per Diem be paid by the road responsible for the Per 
Diem on that car^ 

Answer — ^Y es 

QuesHon No 17 — Referring to Rule 8, should Per Diem be paid for 
date matenal is ordered, or for date on which matenal is received^ 

Answer — ^For date received 

Question No 18— If a road handles a car between the junction of 
another road and a point on its line in a switching distnct under a special 
switchmg arrangement with the shipper or consignee, under such cir- 
cumstances IS the switchmg road entitled to a reclaim on the long haul 
road for the agreed allowance at that pomt^ 

Answer — ^No 

QuesHon No 19 — Does Rule 5 apply when switching charge is assessed 
on a ton instead of a car basis'* 
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Answer — Yes 

QtiesHon No 20 — Under Rules 14 and 15, is the railroad which fails to 
accept cars responsible for penalty rate as well as the per diem rate? 

Answer — ^Yes 

Question No 21 — Refernng to Rule 8, when repair matenal is ordered, 
should the car nunahers be sent to owner of the car, if Per Diem is to be 
waived 

Answer — ^Y es 

Question No 22 — Under Rule 15 can a road reclaim Per Diem on its 
own cars ? 

Answer — Yes 

Question No 23 — In case a car held under Rules 14 with a certain road, 
IS not delivered to that road, can reclaim be made against such road? 

Answer — No 

Question No 24 — Under Rule 14, can the expression “ and, when 
required, to furnish the mitials and numbers of the cars,” be interpreted 
to mean that a daily list shall be made which shall include initials and 
numbers of cars pre viously reported ? 

Answer — No 

Question No 25 — Under Rules 1, 3 and 4 must the per diem and 
penalty rate be paid by a road for the ” use ” of a car, when it is out of 
repair, unfit for service, or lying idle? 

Answer — Yes 


Arbitration Case No 1 

THE ATCHISON, TOPEKA AND SANTA FE RAILWAY COMPANY 
versus 

THE GALVESTON, HARRISBURG AND SAN ANTONIO RAILWAY COMPANY 

1 Now comes the Atchison, Topeka, and Santa Fe Railway Company 
and, being duly admonished, deposes and says that on July 1, 1902, its 
cars lettered and numbered A T & S F 12442 and 20401 were on the 
tracks and m the possession of the Galveston, Harrisburg and San Antonio 
Railway Company 

2 That the said cars were thereafter held and kept in the possession 
of the said Galveston, Harrisburg and San Antonio Railway Company 
until the 29th day of August, 1902, a period of sixty days on each car, 
or a total of one hundred and twenty days 

3 Per Diem, under the rules amounting to twenty-four dollars, is 
therefore due from the said Galveston, Harrisburg and San Antonio 
Railway Company to the Atchison, Topeka and Santa Fe Railway 
Company for the detention of the two cars, as hereinbefore related 

4 The Galveston, Harrisburg and San Antonio Railway Company 
refuse to pay the Per Diem on the cars for the time the said cars were 
delayed and held in their possession, although proper demand has been 
made, alleging that the said two cars were tom, broken and damaged by a 
cyclone which, by the grace of Providence visited the place where the 
said ^ars were bemg delayed and held 
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EAST & WEST RAILROAD COMPANY 

INTERCHANGE REPORT 

Cara interclmnffed with. 

at - - — ^ x w Station, , — . — , . . .4.90 . 


X Loaded. Smpty 


DELIVERED 

RECEIVED 

Initials 

Number 

X 

Initials 

Number 

X 








I nortlfy tliat these oars were interohangied 

oa above (Signed) 

((Signed) _ , 


Agents RR 


Agent . .B B 

I JROTB l-^Addltlonal col umB e may be added to ault looal reauirementa 
TTOTB S- Separate reports may be made of oars delivered and of cars received. 

TTOXB 3 — Tbe Interchange Beports shall close at midnight and shall Include all cars exchanged upon 
the date named. unleBs otherwise noted thereon, reports must be eent to the oar record offloe 
on each day whether cars are exchanged or not 
KOIB 4-Approved slaee, (polvidiag margins 8 ' x XQ" and 0" x 6 ' 


5 The said cars were not appraised thereafter, but were repaired and 
disposed of m the usual and customary manner 

6 Your complamant has been greatly mjured by the absence of its 
vehicles and by the failure of defendant to pay the Per Diem charge as 
fixed by the Association m its rules, and prays that a ruhng be made that 
will result in the Per Diem charge being paid in this case and that will 
deter all other railroads from violatmg the rules as herein set forth 


1 The Galveston, Harrisburg and San Antonio Railway an- 

swer and says 

2 That the two cars were in its possession, as alleged 

(10) Demurrage In order to induce consignees to promptly 
unload cars upon delivery to them, it has become customary 
to allow a certain number of hours free time, and thereafter 
charge a fixed amount— usually ^ per day— for the use of the 
car The charge and the free time are usually determined by 
agreement among the roads in a given district, and the charge 
is often collected by a Car Service Association acting for all the 
hnes in a uniform manner and thus preventing discninination 
These Associations are in charge of a Manager who has a corps of 
Inspectors employed in keeping in touch with the situation 

The following gives the views of the Manager of one of these 
Associations as to the duties and value of such Inspectors 
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The manager must know that all cars are placed upon arrival, notand 
held back for any improper purposes, that the rules and regulations are 
fully understood and enforced by agents, that their records are properly 
kept, and their reports accurately made, including therein all cars handled, 
that correct records are given of arrival, delivery and release, and that all 
charges accruing are collected and remitted 

Where the territory of an association includes from 500 to 1,000 sta- 
tions, inspectors should be distributed with resident headquarters at 
central points from which the mileage assigned can be most advantage- 
geously worked, and routes arranged with reference to tram service, so 
as to reach home each night, so far as practicable Much depends upon 
the man That quality of human nature exemplified m the director who 
does not direct, and the flagman who never flags, may enter mto the 
make-up of the average mspector, still it is, I think, entirely practicable 
to know pretty definitely what is going on In our association a daily 
tnp report is required (blank 3Jx8J mches, easily earned in the pocket), 
showmg the hour mspector started out in the morning and reached 
destination at night, the stations visited and the hour at which he 
amved and left each one Space is also provided on this blank for notmg 
the general condition of car-service work at the stations inspected, the 
number of cars omitted since last checking (for which supplementary 
report is required), and the amount of uncollected charges 

For the purpose of obtainmg this information the inspector should 
check up the principal stations m his district as often and as thoroughly 
as time will permit The general condition of the work will be noted 
from the manner m which the records are kept, and by observmg the 
methods m vogue for obtaming yard reports of placmg and release The 
manager must know that all cars are reported and that an accurate 
record of detention is given How can this point be ascertamed^ Not 
by a little talk with the agent or the car-service clerk, and the acceptance 
of their rose-tinted assurances that e^erythmg is lovely The mspector 
should see for himself, and this mvolves what we term “ checkmg up ” a 
station In checkmg the smaller stations an inspector first takes the 
cars m the yard and notes whether loaded or empty, and what portion of 
the freight is still remaining m the car, he then takes this memorandum 
to the office and compares with the record shown, on the car-service book, 
notmg whether any cars are mcorrectly reported as released before they 
are actually unloaded He will then compare the record of manifests 
received and forwarded with the car-service record book, and check this 
with the reports, to see that all cars commg under the rules have been 
reported If the mspector has any reason to doubt the records of arrivals 
or release, this can be verified by the station car report made to the 
supermtendent If any cars have been omitted the agent is reqmred to 
make up supplementary reports and if any errors have been found m 
the record they are corrected at once It is often found that this will 
make a difference m the amount of car service earned on such cars as 
have been defamed over the free time, m which event the agent is in- 
structed to make a bill for the additional amount, try to collect the 
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same, and if he cannot (the goods having been delivered), to make appli- 
cation to the manager for relief 

At the large city stations where it is impracticable to compare the car- 
service record with manifests received and forwarded, the inspector 
visits the yards at stated intervals for three or four successive days, 
noting all cars that he finds, whether loaded or empty, and what propor- 
tion of the consignment is remaming m the cars at the time After 
taking the yard for four successive days, his report is turned in and is 
checked by the record clerks, and in case any cars are found which have 
not been reported, or any discrepancies discovered in the record given 
by the agent, he returns to the station with such statement and has the 
record and reports corrected accordmgly 

A considerable portion of the inspector s time must be spent in travelmg 
to and from the stations inspected I think that this can be turned to 
good account and constitute a valuable adjunct to his other labors 
The plan I have had in use for some time is this The inspector carries a 
small pad of blanks (pocket size), on which he takes down the cars at 
way-stations and sidings, which can easily be done on a local train On 
this report is noted the hour inspected, mitials and car number, contents, 
and the approximate proportion of lading then m car This report is 
sent to the manager’s office each night, and is held by the record clerk 
and checked agamst the agent’s report of the cars when received Any 
maccuracies m agent’s report, such as omitting the car altogether, or 
giving erroneous report of release, or placmg thus disclosed, are im- 
mediately brought to the attention of the agent, and an explanation 
requested The mere fact that cars are being looked after in this way, 
and the uncertainty as to when the inspector may be along, has a very 
salutary effect in preventing errors of this kind Over two years' use of 
this report has demonstrated that it is one of the most important factors 
m the inspector’s work With a force of inspectors at the minimum, 
which all doubtless are at the present time, probably only the most 
important competitive stations can be checked, and the thorough use of 
this report will, m my judgment, furmsh about all the attention that 
need be given to the smaller stations 

In these remarks I have endeavored to outline the principal work of 
the inspector There are other services which he can and does efficiently 
render, both to the manager and to the agents, such as mvestigatmg 
particular cases requiring special information, smoothing down the rough 
edges of contentious shippers, and making collections where the agent 
has failed, or which he cannot reach, but this can usually be done m 
connection with his principal business I have heard of inspectors who 
never look mto the agents’ records or the cars on track, but I cannot 
conceive of such work as servmg any practical purpose 

I know that some agents turn a cold shoulder to the mspector, objecting 
to his examimng their records and looking into cars as partaking too 
much of the nature of the spy, and claiming that this is not done m any 
other department of railroad work With this sentiment a man- 
ager has nothing to do His responsibility and authority are 
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clearly defined The conditions recognized in formulating the agree- 
ments I will not at this time undertake to discuss The wisdom 
of their provisions has been amply demonstrated m practice There are 
no grounds for any feeling that inspection necessanly implies suspicion of 
wrong intent I have always preferred to assume good faith on the part 
of all parties connected with the enforcement of the rules, until the 
contrary is proved The object of inspection is primarily to see that the 
rules and regulations are properly understood and applied This much 
IS due both to the manager and to the associated mterests he represents 
In the large majority of instances checking discloses some error or in- 
accuracy m cars or record, if it does not, no better service could be done 
for the agent than to demonstrate the fact 

But whether from intention, carelessness or ignorance, the fact remams 
that a great many errors and discrepancies do occur, to the correction of 
which a great deal of labor of the manager’s office must be given Too 
many agents seem to regard their car-service work as a secondary con- 
sideration, the last to be done and the first to be neglected Inspectors 
often find that agents have not seen their rules for months, and sometimes 
clerks doing the work will say they have never seen them The value 
of the car-service regulations is, I believe, apparent to every operating 
officer, and while a good deal of progress has been made, I am satisfied 
we can render still better service if we can get more thorough w ork from 
agents, and m this our success will be measured largely by the efficiency 
of our inspection service 

The principle of Demurrage is not clearly understood by 
many shippers who are subject to demurrage charges, and this 
lack of a correct understanding sometimes produces a feeling 
on the part of the shipper that he is being unjustly charged by 
the Railway Company He argues, for example, that as the 
Railway Company charges him SI 00 for each day that he fails 
to unload his car of merchandise after the first or second day fol- 
lowing its delivery to him, then it is but fair that the Railway 
Company should pay him an equal amount per day for each 
day over the average time of transit that it fails to deliver the 
car-load of merchandise to him 

The followmg comparison of the business of a retail coal 
merchant with that of the Railway Company may serve to 
illustrate the prmciple involved It is the province of the 
Railway Company as of the Coal Dealer to deliver coal to its 
or his customers and to supply the facilities for making such 
dehvery Let us suppose that the Coal Dealer has facilities 
for handling his normal business, amounting, we will say, to 
10 tons and 10 wagons, but on a certain day, by reason of a 
cold wave, or some other emergency, patrons come to him with 
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a rush of business that would require 100 tons and 100 wagons 
to promptly care for The Coal Dealer would say, ‘ ‘ I cannot 
fill all of these orders promptly, but I will get around to all of 
you as soon as possible It would hardly be considered fair 
for the customer to say “ Very well, I will expect $1 00 per day 
for each wagon-load you fail to deliver to my house, whereas 
the Coal Dealer could hardly be blamed for increasing his charges 
for the delivery of the coal, if the customer caused the team to 
wait a half-day at his door before he got ready to open the 
cellar so that the coal could be unloaded 

(11) Distribution of Freight Cars — The movement of freight 
over a Railroad System is usually such that at some points there is 
a surplus of empty cars, while at other points there is a deficit 
This situation is constantly changing and the change sometimes 
occurs so rapidly that empty cars have been hauled from “ A 
to supply a deficit at “ only to find, on arrival, that there is 
no freight to be moved from ''B ’’ and that the deficit is at A 
or, that there is no demand at any point for cars For example, 
there has been a sudden rise in the price of cotton, immediately, 
from all points in the cotton-producing belt, there is a great 
demand for empty cars so that the cotton which has been held 
for months can be burned to the market in time to take ad- 
vantage of the higher prices Forty-eight hours later the 
market may have fallen and the pnce dropped so low that 
shipment is immediately stopped Meanwhile, cars have been 
started toward the loading point, only to find on amval that the 
shipments have been withdrawn 

Under other circumstances it may be found that there is a 
demand for 100 empty cars per day by the coal mines in a given 
distnct, whereas the supply of empty cars is not to exceed 50 
per day In such cases the distnbution of the supply becomes 
a matter of extreme delicacy m order to avoid favoritism and 
possible damage suits 

In some cases the empty cars may be so far from a loading 
point and the haul under load so short that the cost of moving 
the empty cars would be greater than the amount of freight 
received 

The usual method of handling the empty-car situation is for 
each division to advise the General Superintendent and the 
Superintendent of Car Service at a fixed time daily in regard to 
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the car situation on that division The General Superintendent 
directs the movement of the surplus supply, calling upon the 
Supenntendent of Car Service if his own surplus is not sufficient 
to care for his needs The Superintendent of Car Service also 
keeps in touch with the general situation so as to regulate the 
movement between the General Superintendents All of this 
business must be handled by telegraph m order to meet the 
varying situation with sufficient promptness 

The following information is supplied by each Division and is 
tabulated by divisions (and sometimes by districts if the divisions 
have branch lines or are otherwise extensive) 

3 00 P M Car Situation Report for January 25, 1905 (Form CT-21) 
SYSTEM CARS 


Box — Under 36 ft 

(a) Unloading 


(fc) Empty 


(<;) Wanted 

36 ft and over 

(d) Unloading 


(/) Empty 


(g) Wanted 

Furniture — 10 ft and under 

(k) Unloading 


(d Empty 


(/) Wanted 

45 ft 

(k) Unloading 


(m) Empty 


(n) Wanted 

50 ft and over 

(r) Unloadmg 


(s) Empty 


(u) Wanted 

Refngerator 

(w) Unloading 


(x) Empty 


(z) Wanted 

Stock, Single Deck — Under 34 ft 

(ab) Unloading 


(ac) Empty 


(ad) Wanted 

34 ft. 

(af) Unloadmg 


(ah) Empty 


(at) Wanted 
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36 ft 


Stock, Double Deck — 34 ft 


36 ft 


Coal and Coke, Box 


Stock 


Gondola and Hopper 


Flats — ^Under 40 ft 


40 ft and over 


Coke Racks 


FOREIGN CARS 

Box — Under 36 ft 


36 ft and over 


(a;) Unloading 
(ak) Empty 

(am) Wanted 

(an) Unloading 

(ar) Empty 

(as) Wanted 

(au) Unloadmg 

(aw) Empty 

(ax) Wanted 

(az) Unloading- 
(ba) Empty 

(be) Wanted 

(bd) Unloadmg 

(bf) Empty 

(bg) Wanted 

(bh) Unloading 
(6;) Empty 
(bk) Wanted 

(bm) Unloading 

(bn) Empty 

(br) Wanted 

(bs) Unloading 
(bu) Empty 

(bw) Wanted 

(bx) Unloadmg 

(by) Empty 

(bz) Wanted 


(ca) Unloadmg 

(cb) Empty 
(cd) Wanted 

(cf) Unloading 
(eg) Empty 
(ch) Wanted 

(c]) Unloadmg 
(ck) Empty 
(cm) Wanted 


Furniture — 40 ft and under 
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45 ft 

(cn) Unloading 

(cr) Empty 

(cs) Wanted 

50 ft and over 

(cu) Unloading 

(cw) Empty 

(cx) Wanted 

Refngerator 

(cy) Unloading 

(cz) Empty 
(da) Wanted 

Stock, Single Deck — Under 34 ft 

(db) Unloading 

(dc) Empty 
(df) Wanted 

34 ft 

(dh) Unloading 

(dj) Empty 

(dk) Wanted 

36 ft 

(dm) Unloading 

(dn) Empty 
(dr) Wanted 

Stock, Double Deck — 34 ft. 

(ds) Unloading 
(du) Empty 
(dw) Wanted 

36 ft 

(dx) Unloading 

(dy) Empty 

(dz) Wanted 

Coal and Coke, Box 

(fa) Unloading 

(fb) Empty 

(fc) Wanted 

Stock 

(fd) Unloading 
(fh) Empty 
(fj) Wanted 

Gondola and Hopper 

(fk) Unloading 

(fm) Empty 

(fn) Wanted 

Flats — Under 40 ft 

(fr) Unloading 

(fs) Empty 
(fu) Wanted. 
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40 ft and over 


(Jw) Unloading 
(fx) Empty 
(Jy) Wanted 


Coke Racks 


LOADS READY FOR MOVEMENT. 


LOADED DURING DAY. 


(fz) Unloading 
(ga) Empty 
{gb) Wanted 

(gc) Eastward 
(^d) Westward. 

(gf) Stock 
{gh) Gram 
(gt) Flour 
(gl) Hay 
(gk) Coal 

(gm) Lumber 

(gn) Cotton 

(gr) Other Freight 

(gs) Total Cars 


RECEIVED FROM CONNECTIONS DURING DAY. 

(gti) Stock 
{gw) Grain 
(gx) Flour 
igz) Hay 
Qia) Coal 
(hb) Lumber 

(he) Cotton 

(kd) Other Freight 

(hf) Total Cars 

REMARKS 

Qtg) 

The letters in parentheses form a code which is used to save 
time otherwise necessary in telegraphing an entire item 

The cars are separated into different classes and different 
lengths in order that the requirements can be more accurately 
met 

The columns “ Unloading ” and Empty under each class 
of car are intended to show the actual situation at the time 
of making the report The column “ Wanted is intended to 
cover the number of cars required for the next 24 hours^ loading, 
not taking at all into consideration the number of empty cars 
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on hand nor the number of cars it is expected to release dunng 
that time, m other words, it is the total number of empty cars 
wanted, and not the number of empty cars in addition to the 
empty cars on hand The loads ready for movement are shown 
in order to aid the Dispatcher and Trainmaster in arranging 
for their movement 

^ The number of cars of the various commodities loaded dunng 
the day and received from connections dunng the day are used 
for a purpose entirely mdependent of the car movement regula- 
tions 

The object in separating foreign and company cars is also the 
more accurate meeting of the requirements, as foreign cars 
must usually be moved m certam definite directions From 
this tabulated statement of the car situation is made up a 
statement of Car Shortage by Distncts to apply on the next day^s 
loading (Form C T 21a) This statement gives information 
m regard to the same classes of cars as before, but shows for each 
distnct the number of cars of each class on that distnct above 
the requirements for the next day’s loading, and, m a different 
colored ink, the estimate of the shortage for the next day’s 
loading 

After the distribution to be made of the empty cars has been 
decided upon, each division is instructed by wire what to do 
with the empty cars on its territory and is also advised of cars 
bemg moved to it for its relief In order to check the executions 
of these instructions the division is required to make a tele- 
graphic Report of Empty Cars Dispatched (form C T 22) xo the 
various divisions for the 24 hours ending 3 00 P M , this report 
separating the classes of cars as before and giving for each class 
the number of cars on hand empty and the number forwarded 
empty to each division dunng the penod in question 

It sometimes happens that an empty car of a certam class 
IS required for a specific purpose at some point, and, in order to 
prevent the possibility of the car being used for some other 
purpose, Empty Car Card Way-Bill (Form C T 47 b) is made 
out and is forwarded by the hands of the Yardmaster and 
Train Conductor with the car to destination This way-bill is 
prmted on heavy cardboard, usually of a special color, and shows 
the following information. 



ECONOMIC OPERATION 


491 


^ ___caf No. — 


To Smithville 

Browj'hsburi^ 
Date- 1905 



Train 

76 


Weight of Car for 
Engine Rating- .Tons. 


NORTH AND SOUTH SYSTEM. 

Empty Car Card Way-bill 
FORWARDED FROM 

Jonjeshqro^ Station, 

BY ORDER OF 

E Wilsqv^ 

Consignee.. F BrOWn _ 

T7n^. Madyme ry 


John Jones 

Agent* 


This catd way-bill must accompany car to destinatton^ and 
must be used for all empty cars forwarded by special order* 
Yardmasters must stamp on back of tbis card/ date of 
arrrval of car xn yards* 
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In the case of a mining district or a grain-shipping district, 
etc having a number of loading points for the same commodity, 
where the possible loading capacity is generally m excess of the 
available supply of empty cars, an investigation is usually 
made by the railway company to determme the capacity of 
the different plants and the supply of cars is then prorated 
between the different plants in proportion to their relative 
capacities, the object being to place the distribution on a definite 
and impartial basis If this is not done, it sometimes leads to 
some favored shipper being given the entire car supply, and 
his competitors are thus prevented from making shipments 

(12 ) Engine Rating — In order that the yardmaster may 
give each engme the proper loading for the run which it ib to 
make, it is necessary that carefully prepared mstructions he 
provided covering the proper loadmg for the different classes 
of engmes under the different working conditions The load- 
ing'of engmes at a terminal may be arranged fiom three entirely 
distinct pomts of view, dependmg upon what it is desired to ac- 
complish, namely 

I To move the maximum tonnage consistent with making 
the nm m a specified time between terminals (this time, of couise 
excludes any time lost account of extraordinary delays, but 
should include the ordinary lost time, such as stoppmg for water 
and coal, stoppmg for railroad crossmgs, etc ) 

II To haul the maximum number of tons per day for a 
considerable period of time, mcluding m this period all of the 
time of the engine, whether engaged m road service or being 
held m termmals for repairs, attention or otherwise 

III To move the tonnage at the mmimum cost per gross 
ton-mile 

In connection with detennmmg the ratmgs under these 
three classes of conditions must be kept m mind the effect of 
helper service, doubhng hills, setting off and filling out at 
points of change of grade, double-headmg, etc 

The tonnage which an engine can haul depends upon a great 
number of conditions, some of them bemg entirely mdeter- 
minate Among these conditions are. 

(1) Rate of maximum grade 

(2) Average grade, 

(3) Rate and amount of curvature 
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(4) Location and extent of passing facilities 

(5) Density and character of traffic 

(6) Actual running time allowed and amount of time not 

running 

(7) Average gross weight per car. 

(8) Temperature 

(9) Head and side winds 

(10) Wet or frosty rail 

(11) Lubrication of car journals 

The followmg data, selected from vanous sources, indicate 
the effect on engine loadmg of the mfluences above mentioned 

Grade Resistance — The added resistance due to gradient can 
be exactly computed Let G equal the rate of grade m per cent , 
and R the resistance in pounds per ton of weight of tram due 
to gradient Then, R equals 2,000 multiplied by G 

On most railroads the grades are broken, and, if they are not 
long, the tram gains m speed gomg down hill and utilizes this 
speed m assisting it up the next grade Where the grades are 
short and rise and fall succeed each other with considerable 
rapidity, the average speed and tram-load is hardly different 
from that on level track 


Rate of grade m 
per centi 

03 
0 5 
0 75 
10 
15 
20 


Resistance in pounds 
per ton 
60 
10 0 
15 0 
20 0 
30 0 
40 0 


Curve Resistance — A one-degree curve is usually considered 
to equal m resistance effect a 0 1% grade, and the resistance is 
assumed to vary as the rate of curvature 
Passing Facilities — The effect of increased traffic or of high- 
speed traffic on freight-train loading is produced in the same 
manner as in the case of limited passing facilities, by produc- 
ing delays which necessitate an increase in the average speed 
during actual movement 

Speed Resistance — The effect on tram resistance of increased 
speed is to increase it, due to the added atmosphenc resist- 
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ance and to the increase in rolling, oscillating and fnctional 
resistances A train composed of one dynograph car, eight 
loaded steel coal-cars and one cabin-car (total weight behind 
the tender 670 tons) , running on a well-ballasted track without 
grades or curves, with heavy rail, temperature above 50 degrees 
Fahrenheit, no wind, clear and dry, showed the following effects 
of vanations in speed 


speed in miles 

Resistance in 

per hour 

pounds per ton 

5 

2 95 

10 

3 00 

15 

3 20 

20 

3 50 

25 

3 85 

30 

4 25 

35 

5 00 

40 

6 20 

Average Gross We%^t per Car — The resistances in pounds 

per ton to movement at a speed of about 20 miles per hour 

of cars of various 

gross weights, the temperature being about 

50 degrees Fahrenheit, weather clear and dry, no wind, are as 
follows 

Gross weight of 

Resistance tn 

car in tons 

pounds per ton 

m 

7 0 

15 

6 2 

20 

5 1 

25 

4 4 

30 

3 8 

35 

3 5 

40 

3 2 

45 

2 9 

50 

2 7 


Temperature — ^The effect of temperature below 40 degrees 
Fahrenheit is to cause increased resistance, the exact amount of 
which IS not accurately known Approximately, a change of 
ten degrees adds about 0 3 lb resistance per ton to the tram re- 
sistance for heavily loaded cars Inasmuch as the journals of 
cars in motion during cold weather are at a temperature some- 



ECONOMIC OPERATION 


497 


what above that of the atmosphere, it is impossible to deter- 
mine exactly just what correction for temperature to apply, 
and, therefore, any minor error in the exact effect of a given 
temperature is not a matter of much moment, also, low tem- 
perature IS usually accompanied by other unfavorable weather 
conditions which affect the train load more senously than does 
the low temperature itself 

S^de-W^nd Res^siance — The effect of side winds on a train is 
to force the wheel-flanges against the head of the leeward rail, 
thereby producing friction Assuming the exposed area of 
a car as 200 square feet, and the coefficient of friction be- 
tween the wheel-flanges and the side of the rail-head as 0 20, 
the following data, based on measurement of wind pressures 
at varying velocities are obtained 


Wind velocity 
in miles 
per hour 

10 

20 

30 

40 

60 


Wind pressure 
in lbs per 
car 

100 
400 
900 
1,600 
2 500 


Resistance in lbs 
per ton for 
50-ton car 

0 4 

1 6 
3 6 
6 4 

10 0 


Lubncatton — ^The coefficient of friction for car-journals, 
well lubricated and at a temperature of about 90 degrees Fahren- 
heit, IS from 0 004 to 0 008, while the coefficient of fnction of 
unlubncated surfaces is about 0 05 

Taking the diameter of the car-wheel as 8 times that of the 
car-axle we have the resistance per ton due to frictional re- 
sistance of car-journals about as follows 

For good lubrication 

Coefficient 0 004, 0 125 lb per ton 

0 008, 0 25 lb per ton 

For no lubrication 

Coefficient 0 05, 1 56 lb per ton 

Atmosphenc Resistance — ^From tests made with large models. 
Prof GosSjOf Turdue University, derived the following formulas 
m regard to atmospheric resistance to movement of trams 

Let A equal number of pounds of tractive power absorbed by 
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atmospheric resistance of tram in motion, V= velocity of tram 
HI miles per hour, C = number of cars m tram Then, 

For locomotive and tender running alone, 

A - 0 13 V^, 

For locomotive, tender and freight-cars, 

(0 13+0 OIC) 7+ 

For locomotive, tender and 60-ft passenger-cars, 

A==(0 13+0 02 Q 72 

For tram of 20 freight-cars these formulas give the followmg 
results 


speed in imles 
per hour 

/ Pounds per ton 

50-ton car 

' " 

12J-ton car, 

6 

0 00 

0 02 

10 

0 03 

0 12 

15 

0 06 

0 24 

20 

0 10 

0 40 

25 

0 16 

0 64 

30 

0 23 

0 92 

35 

0 31 

1 24 

40. 

0 41 

1 64 


Summary of Train Resistances 

In order that the relative effects of such of the influences 
affectmg tram resistance as may be reduced to figures may be 
compared, the table on page 499 is presented, showmg the change 
m percentage of the normal tram resistance of 3 2 lbs pei ton 
produced by thfe various causes (The normal resistance is that 
obtamed at a velocity of fifteen miles per hour with cars weighmg 
gross 50 tons each, on a level track, at a temperature above 50 
degrees, with no wmd, durmg dry weather, m other words, 
under the most favorable possible conditions obtamable at 15 
miles per hour) 

Example — ^The fourth item from the top of column one shows 
0 0% mcreaseor decrease from the normal tram resistance of 3 2 
lbs per ton , followmg this Ime across the different columns it is 
seen that a tram velocity of 15 miles per hour produces the 
assumed normal resistance (3 2 lbs per ton) If the tram 
velocity IS 20 miles per hour, this produces an mcrease of 10% 
m the resistance , a tram velocity of 41 miles per hour produces 
an mcrease of 100% m the tram resistance per ton, other 
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things being equal, in other words, if the tram resistance per 
ton at 15 miles per hour is 3 2 lbs , then the tram resistance 
per ton at 41 miles per hour is 6 4 lbs 
A side wmd havmg a velocity of 60 miles per hour produces an 
additional tram resistance of 300%, or 9 6 lbs per ton The 
same effect is produced by an adverse grade of 0 45% A tem- 
perature of — 26° produces an mcrease of 75% m the tram resis- 


w 


tQ 

« % 

CQ ^ 

O 


-I 


o 

cj 

4f r1 

s Is 

o ^ d 

Ih Jh W 
& 


o 


(D 


a to 
d) 


0) 

Ph 


o 


(U 

ft 


a 


■d ^ 
y -H 




<D 

ft 


0) 

2 a 

o 


o 


1 

o 

0 

5 

52 

— 


--0 

008 

— 5 

0 

12 

51 

— 

— 

— 0 

004 

— 1 

0 

14 

50 + 

— 


— 0 

001 

0 

0 

15 

50 

0 

0 

0 

0 

1 

0 

16 

49 

1 
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001 
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5 

17 

48 

3 

0 

0 

004 
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18 

47 

4 

5 

0 

008 

10 


20 

44 

8 

0 

0 

015 

20 


25 

38 

11 

0 

0 

030 

30 


29 

35 

14 

5 

0 

45 

40 


32 

32 

17 

0 

0 

060 

50 


34 

28 

20 

0 

0 

075 

75 


38 

23 

24 
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0 

113 

100 


41 

18 

28 
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150 

200 
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0 
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6 

00 
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50 
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tance per ton A study of this table mdicates the prepondei- 
ance of grade resistance m its effect on tram resistance, as 
compared with variations produced - by the other causes It 
must be borne m mmd, however, that these are not the sole 
causes which bung about the necessity for decreasing the tonnage 
hauled by a given engine, as some of the mfluences which tend 
to mcrease the resistance per ton of the tram also tend to reduce 
the draw-bar pull behmd the tender of the engme 
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Engine Tractive Power — The effect on draw-bar pull of varia- 
tion in speed is illustrated by the following table for a consoh- 

dation type engine 

weighing 113,000 lbs 

on the drivers, steam 

pressure 150 lbs , 50-m driving wheel and 

20 X 28-in cylinders 

Speed in miles 

Draw-bar Pull 

Draw-bar Pull 

per hour 

in lbs 

m per cent 

5 

24,600 

168 

12 

18,000 

127 

14 

16,000 

109 

15 

14,600 

100 

16 

13,600 

93 

17 

12,800 

88 

18 

12,000 

82 

20 

10,300 

71 

25 

7,800 

53 

29 

6,200 

42 

32 

5,300 

36 

34 

4,800 

33 

38 

4,000 

27 

41 

3,500 

24 


Tonnage Rating — It will be noted that, taking the draw-bar 
pull at fifteen miles per houi as 100, the draw-bar pull at 41 
miles per hour is but 24% As the tram resistance is 100% 
greater at 41 miles per hour than at 15 miles per hour, and the 
tractive power of the engme is but one-fourth as great, only 
one-eighth of the total tonnage can be hauled at 41 miles per 
hour that can be hauled at 15 miles per hour Combming 
this reduction m tractive power with the mcrease in tram 
resistance due to mcreased velocities, the followmg table has 
been constructed as mdicatmg the direct effect of velocity on 
tram load, and as giving a more correct comparison with the 
effects produced by changes in weight of car, grade resistance, 
side-wmd resistance, etc than is shown where either the tram 
resistance or the tractive power data are exammed separately 
In addition to the above mfiuences affectmg engme ratmg, 
the resistance due to acceleration must not be lost sight of 
This resistance is caused by increasmg the speed of the tram, 
and disappears as soon as stability of speed is attamed Thus 
the resistance to be overcome m raismg the speed of a tram 
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from 5 to 15 miles per hour is greater than the resistance to be 
overcome m maintaming the speed at 15 miles per hour after it 
has once attamed that rate 


Tram Speed 
m miles per hour 

Engme Tractive 
Pox^er m per cent 

Tram Resist- 
ance m per cent 

Allowable Weight 
of Tram m 
per cent 

5 

168 

90 

187 

12 

127 

95 

134 

14 

109 

99 

110 

15 

100 

100 

100 

16 

93 

101 

92 

17 

88 

102 

86 

18 

82 

105 

78 

20 

71 

110 

65 

25 

53 

120 

44 

29 

42 

130 

33 

32 

36 

140 

26 

34 

33 

150 

22 

38 

27 

175 

15 

41 

24 

200 

12 


As the necessity for reducmg speed, and even for stopping at 
various points, is by no means an unusual one m tram service, 
it must be apparent that the attempt to compute the exact re- 
sistance to be overcome by an engme m movmg its tram from 
one terminal to another is an impossibility Fortunately, it is 
possible to readily determme with sufficient accuracy the ton- 
nage ratmg to be used under the various workmg conditions, 
without resortmg to mtncate computations of the effects pro- 
duced by the mfluences before discussed 

The method of determmation depends upon the char- 
acteristics of the railroad as to grades On a Ime with high 
grades, the tonnage which the locomotive can pull up the rulmg 
grade at a speed of about ten miles per hour is the limiting factor 
govemmg the tram-load On low-grade lines, where the maxi- 
mum grade does not exceed 0 35%, the amount of time required 
to haul a tram between passmg sidmgs is frequently the limit- 
mg condition 

With passmg sidmgs five miles apart and a maximum grade 
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of 0 3%, it IS frequently impracticable to permit a train to occupy 
the track foi the length of time required, if the engme is given 
a tram which it can haul at but ten miles per hour up the ruling 
grade Under such conditions the tram-load must be so reduced 
as to permit of the tram bemg hauled from tennmal to termmal 
m the allotted time under ordmary workmg conditions of traffic 
(I ) Where the maximum grade is the limitmg factor, the 
determination of the tonnage ratmg of the locomotive is an ex- 
tremely simple matter, mvolvmg merely the determmation by 
tnal of the tonnage which can be hauled up the maximum grade 
at the rate decided upon (usually 10 miles per hour) 

The determmation of the proper engine rating where the aver- 
age speed IS the limitmg factor is a moie difficult pioblem, in- 
volvmg, as it does, the delays met with en-route and the conse- 
quent mcrease of the actual running speed above the aveiage 
speed, delays mcluded, between terminals 

Numerous methods for obtammg this ratmg have been sug- 
gested and used with greater or less success A simple and prac- 
tically satisfactory method is as follows 

It must be borne m mind that , owmg to the mtemal resistances 
of the car itself, the total resistance per ton for empty cars is 
greater than for loaded cars, therefore, a locomotive can haul 
a greater tonnage of loaded cars than it can of empty cars 
Let us assume that the tonnage ratmg between terminals ‘‘ A 
and “ B ” is to be determmed, and that it has been decided that 
the run is to be made, under normal conditions, in nine hours 
By actual experiment with different trams (using the same engme, 
of course) it is found that a tram of 20 loaded cars, weighing 
1200 tons, can be hauled in the tune allotted By other ex- 
periments it is found that a tram of 60 empty cars, with 900 
tons, can be hauled m the same time, therefore, the two trains 
offer the same resistance to their passage over the road in the 
allotted time We have then the followmg 

Empty-car tram 60 cars, 900 tons 

Loaded-car tram 20 cars, 1,200 tons 

Difference 40 cars, 300 tons 

In other words, the internal res'istance of the 40 cars, by which 
the tram pf empties exceeds the tram of loads, is equal to the 
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external reststance (grade resistance, etc ) of the 300 tons excess 
in weight of the loaded-car train ovei the empty-car tram, 

300 , 

tons per car 

In this case, then, a car hauled on its own wheels offers as much 
resistance as it would if it weighed tons more and was loaded 
on anqther car As a further example, suppose we have two 
cars bemg hauled on their own wheels, the total resistance is 
the same as it would be if we loaded one of the cars on the 
other and added 7i tons to the load, because by doing this we 
have the mtemal resistance of one car oniy,mstead of two, to 
deal with 

Taking the two test trains above mentioned, we can correct 
their weight and obtain an Adjusted Weight by adding to 
the actual weight 7^ tons for each car in the tram, thus 

Empty-car train 60 X7J ( = 450) + 900= 1,350 adjusted tons 
Loaded” ” 20 X 7H =150) + 1,200 =1,360 ” 

It will be seen that the adjusted tonnage of each train is the 
same, so that, instead of being obhged to use a table giving a 
tonnage-rating varying with the number of cars in the train, 
the adjusted tonnage-rating remains constant, regardless of 
the number of cars The work of the tram starter, whose duty 
it IS to make up the train, is simphfied accordingly In practice 
the operation would be about as follows 

He assumes that about 40 cars will give the proper adjusted 
tonnage, and he finds that the actual weight of the 40 cars is 
980 tons Adding 7J tons per car (300 tons) gives 1,280 adjusted 
tons mstead of the 1,350 adjusted tons which is the proper rating 
— difference, 70 tons The next car weighs 50 tons, or 57| adjusted 
tons This still leaves 12^ adjusted tons below the full rating, 
which IS as close to the rating as can be secured, inasmuch as an 
empty car would weigh about 24 adjusted tons and would give 
an overload 

Having determined by experiment the proper rating for the 
test engine, as above explained, the proper rating for any en- 
gine can be obtained therefrom by proportioning its rating 
to the rating of the test engine in the same ratio as that of 
the tractive powers of the two engines 
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The tractive power of an engine can be computed from the 
following formula 

^ XSXQ Sp 
D 

where I = Tractive force 

<i= Diameter of cylinder in inches 
5= Stroke of cylinder in inches 
^ = Steam pressure in pounds per square inch 
D = Diameter of driving wheel in inches 

11 Tonnage Rating for the Purpose op Moving the 
Greatest Ton-Mileage per Engine per Day — It has some- 
times been claimed that an engine will move a greater total ton- 
nage in a fixed period of time if loaded lightly than if loaded 
heavily Let us assume as a standard of comparison a train 
moving at 15 miles per hour, and that the loads for this and 
other speeds vary as per table, also, that the length of run 
is 100 miles, and the terminal delay for standard run is six 
hours for each tnp Then 


Tram Speed, Weight of 
nil per hr Tram, % 

Length of Tnp, 
hours 

Term’l Delay to 
give same Ton- 
miles per Hour 
for all Speeds 

% of Ton- 
Miles per 
Hour with 
6hrs Term’l 
Delay 

5 

187 

20 

3 4 

7 2 

12 

134 

8 3 

S 4 

9 4 

15 

100 

6 7 

5 8 

7 9 

20 

65 

5 0 

3 1 

5 5 

25 

44 

4 0 

1 5 

4 4 

32 

26 

3 1 

0 2 

2 8 

38 

15 

2 6 

— 

1 8 


From this it appears that a speed of about 10 to 12 miles 
per hour will probably result in the maximum tonnage being 
moved with the power available, m so far as runnmg Ume, ter- 
minal delays and power of engme control the sUuaUon 

There is another important factor, however, viz , road delays 
As has already been shown, the spacing between trams in the 
same direction to avoid delays at passing points when the road 
is used to its capacity, must equal the round-tnp interval be- 
tween adjacent passmg-sidings. 
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If these are spaced five miles apart, there results 


Tram Speed, 
mi per hr 

Round-tnp Inter- 
val ,mmutes 

Trams 
per 24 hrs 

Relative Ton-miles 
per 24 hrs — % 

5 

120 

12 

62 

12 

50 

29 

108 

15 

40 

36 

100 

20 

30 

48 

87 

25 

24 

60 

73 


From this it again appears that the economic speed is 
about 10 or 12 miles per hour 

III, Determination of Rating that will Give the Mini- 
mum Cost per Ton-Mile — This is the important one of the 
three possible bases of engine rating It can be solved ac- 
curately at the cost of some time, labor and patience, as follows 

Having first determined the empty-car adjustment data and 
the proper rating for the speed selected in the manner heretofore 
described, a record of the movement of each tram over a period 
of time must be kept and tabulated to show for each the follow- 
ing data 

1 Engine number 

2 Train number 

3 Number of cars 

4 Train-mileage 

5 Engine-mileage 

6 Engine ton-mile capacity 

7 Ton-miles of train hauled 

(а) Cars 

(б) Adjustment 

(c) Total adjusted ton-miles 

8 Percentage of ton-mile capacity utihzed 

9 Cost 

(a) Wages, regular 

(b) Wages, overtime 

(c) Fuel 

(d) Helpmg engine, if used 

{e) Total cost 

10 Cost per adjusted ton-mile. 




506 ECONOMICS OF RAILWAY OPERATION 

11 Time used by train 

(a) Actual time moving 

(b) Time not moving — 1 Terminal delay 

2 Meeting trams 

3 Orders and block 

4 Doubling hills and waiting for 

helper 

5 Switching and station work 

6 Engine failures 

7 Car failures 

8 Accidents 

9 Other delays 

(c) Total time out 

12 Ton-mileage lost because of 

(a) Weather 

(b) Unequal traffic 

(c) New and shop engines 

(d) Short loads 
{e) Cars set off 
(f) Other causes 

The data for this record can readily be obtained from, 

1 Conductor’s Wheel Report 

2 Coal Used Report 

3 Special Time-Shp 

The special time-slip calls for a statement in regard to each 
stop made, giving 

(а) Stopped at what point 

(б) Stopped at what time 

(c) Started at what time 

(d) Cause of stop 
{e) Length of stop 

From these accurate delay data can be compiled, this being 
of great importance 

By varying the rating from day to day the effect on train speed, 
delays and cost per adjusted ton-mile can be studied, the detailed 
data as to delays, loss of ton-mileage, etc , making it possible 
to cast out runs having abnormal conditions, such as an accident 
mvolving several hours’ delay Fmally, it becomes possible 
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to determine the approximate, actual running time required for 
a given tonnage of tram, or the tonnage that will give the 
minimum unit costs This report is also useful for studying a 
number of other problems in connection with train movement, 
such as checking the effectiveness of the use of power 

(13) Distribution of Power. — Regardless of the abihty of a 
Supenntendent and his staff, it is merely a question of time till 
he fails to handle his business, if he be not supphed with sufficient 
serviceable engines to move the traffic offered The greater his 
abihty the smaller the number of engmes he will require, but in 
the last analysis he is like a swimmer with leaden weights about 
him if the weights are heavy enough he will smk, be he good 
swimmer or be he poor, and the verdict will be that he came to 
his death by drowning Not only, therefore, does the man who 
assigns the power to the various divisions have in his control the 
means of preventing and of causing congestions of business, 
but he holds as well the honor and future of the supenntendent 
largely in his hands, He must, therefore, guard against his own 
Ignorance, on the one hand, and against the endeavors of those 
interested to secure an unfair division of the available power, on 
the other If he decides solely on the basis of the business on 
hand at any one time, and wathout reference to other conditions, 
he IS hable to place the negligent and inefficient officer on an 
equahty with the efficient man by giving the former a greater 
share of the power than conditions warrant On the other hand, 
the business must be moved, and the inefficient man to do this 
must have his inefficiency balanced by an over-allotment of 
power Yet the situation should be understood and acknowledged 
as a first step tow^ard its final rectification 

What, then, are the elements governing the necessity for power, 
and how may they be practically studied and the knowledge 
applied^ The routine of engine movement is as follows 

(1) The engine is at the engine-house, in fit condition for 
service, but with unhghted fire, awaiting call 

(2) After being called for service, fires must be lighted, steam 
raised and the engine attached to its train 

(3) It then proceeds to its destination, the time occupied 
being dependent on the distance and the average speed, the 
latter in turn depending upon the average speed while in motion 
and the time while not in motion 
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(4) Upon arrival at the terminus of its run, it proceeds to 
the engine-house, where it has its fire cleaned or drawn, is supplied 
with coal, water, etc , perhaps has the boilei washed out, and is 
properly repaired It has then completed the cycle of operations 
and IS ready for a repetition 
This may be summarized as follows 

(1) Time held for train 

(2) Time preparing for service 

(3) Time on the road 

(4) Time delayed at terminal (in the yard, and held out of the 
yard) 

Or, still more briefly, as 
A — Hours not in use, 

B — Hours on the road 

Then ^ = hours on the^ road ^ ^ ^pei centage of en- 

' A -\-B total engine hours g^neUmeuUhzed, 

which IS one of the factors in the results obtained from a 
given amount of power 

The amount of freight which an engine can haul between two 
pomts depends upon a number of factors, among them being 

(1) Ruling grades and curvature 

(2) Size of engine 

(3) Average speed while runmng 

(4) Weather conditions 

(5) Condition of engine 

(6) Average tons per car 

Usually, each engine is rated to haul, under favorable conditions 
at the minimum average speed, a fixed tonnage. 

Let C = Tonnage-rating of engine 
D = Miles to be run 

Then CxD = TY = Ton-mile capacity of engine 
Let V = Ton-mileage actually hauled 

y ^ 

Then = o = percentage of the engme capacity utilized, a 

second factor in the results obtained from a given amount of 
power, and S X T = R ^ percentage of the maximum engine 
efficiency obtained. These factors, when ascertained for two 
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divisions, should direct attention at once to the items in which 
they are not on an equality as to results obtained per engine- 
hour They do not, however, give the relative amounts of 
power required by the two divisions to handle a given tonnage 
with their existing relative efficiencies in the utihzation of 
power To obtain this 

let C = Tonnage rating of division A 

« « « « 5 

(j 

then pd = Relative tonnage ratings 

o 

Let F = Number of round-trips per engine per 24 hours on 
division A 

— same on division B 
F 

then ~ = relative frequency of round-trips 

Let N = number of engines required on division A to 
move T tons per 24 hours 
~ number required on division B 

Then N - and W. 


also 


N 

Nr 


T 


C XF 


T 

C^XF r 


CrXF, F, 

CXF C ^ F’ 


or, the relative number of engines required is inversely propor- 
tional to the product of relative tonnage ratings and the relative 
round-tnps per 24 hours per engine 
These figures furnish a check on the operations and enable 
the power distributor to apply, with greater certainty of justice) 
pressure to the division "where power seems to be misapphed, 
and also aid him in determining where help is justified 
As before remarked, however, blockades must be prevented, 
or raised if formed, and the causes investigated later Therefore, 
the power distributor obtams daily telegraphic reports of the 
status of the various yards and districts as to car accumulations 
and as to available power, for 6 P M , and the 24 hours preced- 
mg, as shown by the 6PM Situation Report following 
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The usefulness of the report depends largely upon the skill 
with which the Stations and Districts covered are selected 
Fig 14 illustrates a system of three divisions, the branch lines 
from the Ime between Atchison and Boston, rimning into a coal- 
producing territory, and consequently handling a large tonnage 
On the remainder of the Imes there are no important mdustnes 
located outside of the stations shown 

The object of the report bemg to indicate the situation at 
each Terminal, or in each Distnct of importance, with reference 
to the amount of power required to take care of the busmess at 
each of these pomts, and the amount of power available for 


^Trenton 



‘ Elaon Division 

— — ' Trenton Division 

X— X— Dolhart Division 

Fig 14 


such purpose, the arrangement of districts shown on the 
diagram will probably be found to give the prop^ infer- ^ 
mation The mformation shown on the horizontal lines, 
covered by the caption “ Movement Eastward,” show the situa- 
tion at the Station or Distnct covered by each vertical column , for 
example, the number entered on Ime “ A ” m column “ B C ” shows 
the number of trams moved mto Dallas dunng the past 24 hours 
from the direction of Eldon, the number entered on line “ A ” 
m column “B D” shows the number of trains moved mto 
Lewis and Atchison during the past 24 hours, from the 
direction of Dallas Lewis and Atchison are shown m the 
same column because the two pomts are handled as one yard, 
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so far as arranging for movement of freight is concerned A 
tram runnmg from Dallas to Boston will pick up freight at Lewis 
and Atchison m the same manner as if all of the freight was 
at Lewis, and the same power requirements would apply On 
Ime H ” m column “B D” would be shown the number of 
loaded cars remaining at Lewis and Atchison at 6 P M to be 
moved to pomts between Atchison and Boston Referring to 
Ime “B C” and to line *‘C B,” it will be noted that Dallas is shown 
twice The figures on Ime “B C” refer to movements between 
Dallas and Eldon, and between Dallas and Lewis and Atchison, 
whereas the figures on Ime “ C B refer to movements between 
Salma and Horton and Dallas, and between Dallas and Trenton , 
thus neither set of figures sho'ws the entire movement of cars at 
Dallas, the figures bemg separated to show the situation with 
reference to the movement separately on the two Imes passing 
through Dallas The figures on Ime K ” m column “ B C ” 
show the number of loaded cars moved mto Dallas durmg the 
past 24 hours from the diiection of Lewis and Atchison, as the 
direction of movement is westward , whereas the figures on Ime 
“ B ” m column '' B C ” show the movement from Eldon, as the 
direction of movement is eastward The information shown 
imder headmg of “Backed Off’' is necessary to indicate the 
number of cars that are set off shoid of the yard to which they 
should have been taken, the setting off probably havmg been 
due to congestion and consequent mability of the yard to 
receive the cars The mformation shown under headmg of 
“ Loads for Mmes and Industries ” is mtended to give informa- 
tion m regard to the loaded movement which has developed at 
important pomts of origm The last three items (Imes “A P,” 
“AD” and “AN ”) indicate the number of cars loaded at 
stations on the Division durmg the past 24 hours, the number 
received loaded from connections durmg that period, and the 
total number of cars under load with company’s material at 
6PM The first two of the three items serve to give mstant 
wammg of sudden fluctuations m the business offered 

By comparmg this report each day with the report of the 
precedmg day the changes m the situation become apparent — 
where the accumulation of cars is bemg reduced, mdication of the 
possibility of transferrmg power elsewhere is offered, and vice 
versa The data for this report are collected by the dispatcher 
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from the 3 P, M Car Situation Report and from his records 
of tram movements as made 

In connection with this report, and aidmg m explainmg its 
changes, two diagrams are useful, one showing for each day 
(especially m Wmter) the rulmg temperature at several points 
on the S3^stem, the other showing on a small skeleton diagram 
of the system the location of all obstructions of the mam tracks, 
whether by wreck, bridge failure or otherwise A very low 
temperature greatly reduces the tram-load and mterferes m 
other ways with the movement of freight, while the effect of a 
wreck closmg a Ime for 10 horns may be noticeable for days 
thereafter m congested yards and similar troubles 

(14) Station Service — The station service of a Railway is 
under the direction of the Agent At small stations the same 
man is in charge of both freight- and passenger- station service, 
but at the more important terminals the title of Agent is usually 
employed to designate the man in charge of the freight service 
The Yardmaster, although as a rule he does not directly report 
to the Agent, is still largely under his direction, the Agent in- 
structing him in regard to the placing of empty cars for loading 
at the freight “house, the switching of cars to and from industries 
and freight-houses, and similar matters, the Yardmaster having 
initiative only in regard to the method of executing these orders 
The duties of the Agent cover a wide and complicated field, 
among the subjects requiring his attention being the following 

1 Sw^tchtng 

(а) Placing of empties for loading 

(б) Forwarding of loads 

(^:) Interchange 

(d) Commercial switching 
L Clencal Work 

(a) Involving the public 

(&) With reference to operation 

{c) Accounting and statistics 
3 Freight-House Operation 

(а) Handhng of freight 

(б) Check on errors in loading and unloading 

(c) Over, Short and Damaged freight 

(d) Local conditions 

(e) Full loading of cars 



514 


ECONOMICS OE RAILWAY OPERATION 


^ Car-Load Freight 

(a) Record of movement, 

(b) Delays 

5 Miscellaneous 

(а) Collection of charges and transmission to Treasurer 

(б) Payment by certificate of men laid off 

(c) Soliciting business and getting good will of public 

(d) Representing Railway Co 

1 Switching 

(a) Placing of Empties for Loading — The placing of empties 
for loading is performed by the Yardmaster upon the order of 
the Agent At freight-houses where the layout includes two or 
more tracks for the same platform, the placing involves the spot- 
ting of the cars with their doorways directly opposite, so that 
trucking can be earned on from car to car over metal aprons 
spanning the space between the car-doors ^The simplest 
method of spotting cars and the one involving the minimum 
loss of trucking, due to the difEerences of length of individual 
cars, IS to place on the track next to the platform nothing but 
long cars, the short cars can then be spotted on the other tracks 
to match by leaving proper gaps at the ends of the cars If, 
^n the stnngs of cars on the tracks at the platform, there occur 
in senes a number of standard length cars, the spotting of the 
first car will bnng the doorways of all of the others at the proper 
places, which would not be the case if the first track contained 
indiscnminately long and short cars 

The placing of empties on team tracks and at industries, of 
course, involves no difficulties in the way of spotting 

The placing of empties should be on the order of the Agent, and 
a regular Switching Order should be used for this purpose, a 
carbon of the form being retained so that, at any time, by 
consulting it the Agent can say what cars have been ordered 
placed When the order is filled by the Yardmaster, it should be 
returned to the Agent with the statement that the cars have 
been placed, and the order should then be pasted in the order- 
book 

It sometimes occurs that a certain car will be required for 
loading at some particular point, and, unless a proper system of 
handling is adopted, it is apt to be apphed elsewhere before 
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reaching its destination The Empty Car Memorandum Way- 
Bill should be used m such cases 

(b) Forwarding of Loads — The forwarding of loads is either 
to the yard for load movement or from the yard to the freight- 
house, team-track, or industnes for unloading In the first case, 
memorandum way-bills for each car are prepared and placed in 
the hands of the Yardmaster as his authority for the movement, 
in the second case, the switching order used for the movement of 
empty cars should be employed in the same manner as for the 
placing of empty cars for loading 

(^:) Interchange — (See “ Foreign Car Home-Routing Instruc- 
tions” page 438 , '' Car Interchange,” page 468, Car Service,” 
page 469) 

A very important factor in the economic handling of freight is 
the almost umversal agreement between railroad companies 
whereby interline freight, instead of being transferred at each 
junction pomt mto cars owned by the company over whose lines 
it is thereafter to pass, is hauled to destination in the cars in 
which it commenced its movement 
This results m the following savings 

1 Less delay to freight 

2 Less mjury to freight, due to reduced amount of rehandling 

3 Increased average car-mileage, due to elimmation of trans- 
fer delays 

4 Elimination of transfer plant 

5 Elimination of cost of transfer 

The usual practice is to dehver to the new road the revenue 
way-bill with the car at the jimction point station, the car not 
being received until the revenue way-bill can be produced 
This causes some delay at junction points if way-bills are not 
promptly furnished, and, to avoid this, in a few cases, a transfer 
card giving sufficient information to permit the car to be for- 
warded toward destination, is used 

This merely transfers the pomt of delay from the junction 
pomt to the pomt of destination, as the car cannot be delivered 
to the consignee imtil the way-bill amves 

(d) Commercial Switching — It frequently happens, especially 
in the case of large mdustnes, that cars are required to be 
moved from one buildmg to another or even from one plant to 
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another, sometimes over considerable distances, further, the 
Customer sometimes finds that it is more satisfactory to have his 
materials switched from plant to plant rather than to team them 
All this work mvolves more or less expense to the Railway 
Company, and it has been found necessary to restrict such opera- 
tion so that it shall not be performed except on the order of the 
Agent, who is thereby placed in control of the situation and can 
see that the proper Charges are duly made for the service rendered 
Various forms of switchmg tickets have been designed with a 
view to safeguardmg the revenues of the Company, and, at the 
same time, avoidmg delays to the Customer on account of the 
safeguards 

2 Clencal Work 

(a) Involving the Pubhc — ^When freight is delivered by the 
Consignor to the Railway Company for transportation, he is 
reqiured to dehver to the carrier a Shipping Order, which 
states in detail the character and amount of freight delivered, 
and which states that this freight is to be earned under certain 
conditions, thereupon the Agent prepares and delivers to the 
Consignor a Bill op Lading, which is a contract with the 
shipper covering the transportation and delivery of the 
freight to the Consignee, subject to certain conditions, the 
freight IS dehvered to the Consignee upon the surrender of the 
bill of lading, and this bill of lading can be transferred from one 
party to another, thereby transferring the ownership of the 
freight, inasmuch as it has been legally decided that upon receipt 
by the earner of the freight from the Consignor the freight 
thereafter becomes the property of the Consignee It is, there- 
fore, possible for the Consignor to negotiate the bill of lading 
If, for example, the bill of lading states that 600 bushels of No 2 
wheat have been delivered by the Consignor to the Railway 
Company for transportation to Baltimore, it is possible for the 
Consignor to either borrow money on the bill of lading or to sell 
the wheat on the evidence of the bill of lading, using it as a 
means of transferring the commodity 

Where the Consignor does not desire to avail himself of the 
privileges of the bill of lading, the shipping order is sometimes 
used by the Agent as a substitute of the bill of lading, and 
merely serves to identify the Consignee at point of destination 
Upon the arnval of the form at the point of destination it is 
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customary for the Agent to send to the Consignee a Notick of the 
arrival of the freight 

A Freight-Bill is made out and delivered to the party paying 
for the transportMion of the freight and a Freight-Receipt is 
signed by the Consignee and retained by the Agent as evidence 
of the completion of the transaction 

(b) With Reference to Operation — ^It is the universal practice 
to require that no freight shall be moved by the Conductor 
without the written authority of the Agent On many roads 
this authority takes the form of the Memorandum Way-Bill, 
while on other roads the freight is supposed to be moved entirely 
on the authority of the Revenue Way-Bill In actual practice, 
however, the revenue way-bill frequently cannot be prepared 
in time to accompany the car without causing serious delay to 
the shipment, and, where no provision for a memorandum way- 
bill IS made, the car is moved without any authority whatever, 
and is frequently lost 

The memorandum way-bill is designed to give sufScient 
information as to the points of origin and destination, the con- 
signee, the character of the fi eight and its weight, to permit of 
all of the functions of transportation being satisfactorily per- 
formed and the car delivered in due time to its destination 

The memorandum way-bill and the Switching Order, 
above referred to, are the only forms required by the Agent to 
secure the transportation of the freight 

(r) Accountmg and Statistics — See Part IV— Reports 

3 Fre'ight-House Operation 

(a) Handlmg of Freight — The cost of handling freight at 
freight-stations depends upon, 

(1) The local conditions at the station 

(2) The design of the station 

(3) Methods employed 

The value of some 30 freight stations examined, including 
tracks and driveways, amounted to about $12,000,000 These 
stations handled per month some 1,000,000 tons of track freight 
and 400,000 tons of house freight at an average expense per 
month of about $166,000 for station forces and switching, to 
which should be added $104,000 for interest and depreciation 
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at 10% on value of plant This gives an average expense per 
ton for handling package freight as follows 

Interest and Depreciation . 28 6 cts 

Station Force and Shifting 41 5 cts 

70 1 cts 

There seems to he no general relation between area of fiei^ht- 
station facilities and tonnage handled, as affecting the cost per 
ton For example, one freight-station in Baltimore has an area 
of 330 square feet per ton of freight handled and the expense 
per ton, including interest and depreciation, is about 44 cents 
per ton, while a New York house shows 150 square feet per ton 
at a cost of 56 cents, on the contrary, a Jersey City house shows 
170 square feet and 95 cents per ton, while a Chicago house 
shows 340 square feet and 98 cents per ton 

In general, it may be said that more depends upon the manage- 
ment and design than upon the area per ton 

The handhng of freight at the freight-house involves 

(1) Receipt from the drays on the platform at the freight- 
house door by a Receiving Clerk and one or more laborers 

(2) Marking of the packages to indicate the cars intc? which 
they are to be loaded 

(3) Loading on trucks, and, if the freight is to be weighed, 
the running of the trucks across the scales, the weighing of the 
freight (and truck, which is so weighted that each truck m the 
freight-house has the same weight) and the depositing of the 
loaded truck ready for the truckman 

(4) Movement of the truck by the truckmen to the car into 
which the freight is to be loaded, the truck being left near the 
car door and the truckmen returning with an empty truck, 
generally to the nearest scale 

(5) The loading of the freight into cars by stevedores 

In some cases the truckman himself places the freight in the 
car, but as a rule the work is better and more cheaply done 
where the work of the truckman is confined entirely to the 
moving of the loaded and empty trucks between the scale and 
the car door On the arrival of the freight at its destination it is 

(6) Unloaded from the cats on trucks, and 

(7) Trucked to the proper storage place in the freight -house, 
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the inbound freight-house floor being subdivided alphabetically, 
and shipments placed in these subdivisions by consignees' names 
in order to facilitate the finding of the freight when called for 
Large customers sometimes have special floor-space assigned to 
them, thus aiding the draymen in quickly locating the freight, 
and also reducing the expense for trucking, as the draymen soon 
learn which door to call at 

The number of men in a trucking gang varies with the distance 
to be trucked, the use of stevedores, the method of checking 
freight, the ability of the tallyman, and so on, economical hand- 
ling of the gang requires that lost time be reduced to a mimmum 
by balancing the number of men in the gang against the forces 
employed in loading and unloading the trucks Also it is 
necessary to carefully balance the forces between the inbound 
and the outbound work In one case it has been found economi- 
cal to send the laborers in the afternoon two miles in the street- 
cars from the inbound to the outbound house 

Good discipline in the freight-station organization, as else- 
where, has much to do with economy in operation, the best 
practice demands a definite line of promotion with a number 
of grades Only too frequently the freight-house men, despite 
the differences of their duties, have been lumped under the 
single head of laborers, all receiving the same rate of pay At 
points where the force is particularly efficient , it has been ob- 
served that they are divided into classes, subject to regular pro- 
motion, and that these promotions are recognized by slight 
differences in rates of pay 

It is thought that fi eight-house men should be divided into 
three classes, first, Truckmen, receiving the lowest rate of pay, 
second, Truck Loaders, with a slight increase, third, Stevedores 
with a still greater increase in the rate It is found that even so 
slight a difference as ^ ct per hour is a great incentive Further, 
Tallymen should be selected from among the best stevedores 
rather than from the clerical force, and promotion should 
be upon merit, with due regard to length of service The 
hiring of men should be given careful attention by the Agent, or 
by such proper person as he may delegate The men should be 
examined to determine their fitness for promotion, and should be 
aided by questions and m other ways in so fitting themselves 
(6) Check on Errors in Loading and Unloading— The utmost 
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vigilance is required in order to prevent outbound freight from 
being placed m the wrong cars, and m order to prevent inbound 
freight from being unloaded at points for which it is not intended, 
inasmuch as it is frequently necessary to load a car with freight 
for several difiEerent points Various plans have been devised 
for reducing the number of such errors 

In unloading freight, there are two systems of accomplishing 
this the Blind Tally, and the Check-on-the-Way-Bill In each 
case a tallyman is placed in each car which is being unloaded, 
with the Blind Tally, the tallyman is provided with a blank- 
book or sheet on which he enters the marks of all packages taken 
out of the car, this is then compared by the Agent’s Clerical 
Force with the way-bills for the cars, and the discrepancies aie 
noted 

It IS claimed that, as the tallyman has nothing to guide him 
but the actual packages, he is not so likely to make an error in 
the number of packages received as he is in the check on the 
way-bill system, which consists in furnishing the tallyman with 
the way-bills for each car, and having him check off on them the 
number of packages removed The danger is that the check- 
marks will be made and the checking not actually performed 
There is no question that the blind-tally system is more ex- 
pensive than the check-on-the- way-bill system, and it is a question 
wnether the difference in accuracy justifies the increased expense 
01 not Where a car is unloaded before the receipt of the way- 
bills, the blind-tally system must be used 

In loading cars there are employed four general methods of 
checking the loading In all cases outbound cars at freight- 
houses should be numbered, the same number being used for the 
same destinations on all occasions 

( 1 ) Verbal — The simplest method of checking is for the tally- 
man, at the point where the freight is received and weighed, to 
instruct the truckman as to the number of the car in which the 
freight IS to be loaded, the truckman on his return stating to the 
tallyman the number of the car in which he placed the freight, 
whereupon the tallyman checks off the freight on way-bill as 
havmg been properly loaded Where stevedores are employed 
to do the loading, it should be their business to examine the 
markings of packages to see that they are loaded into the 
proper cars 
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(2) Direct Ballot System, — Each car is supplied with a small 
box, and pasteboard tickets, numbered to coirespond with the 
house numbers of the cars to be loaded, are given to the tallyman 
at the scales, the tallyman gives the truckman one of these 
tickets to indicate into which car the freight is to be loaded, 
the truckman on placing the freight in the car deposits the 
tickets m the little box before mentioned, an occasional examina- 
tion of the contents of the box reveals at once any tickets 
bearing numbers other than the number of the car in question, in- 
dicating that some freight has been improperly loaded in this car 
It then becomes a matter of considerable effort to rectify the error 

(3) Return Ballot System — In this case, the tickets are placed 
in the boxes in each car, before the loading of the cai is com- 
menced, and the truckman, upon loading his freight into the car, 
returns to the tallyman, bringing with him a ticket taken from 
the box in the car, the number of the ticket enabling the tallyman 
to see into what car the freight has been loaded, and an error can 
thus be rectified at once 

(4) The Mockndge System provides a machine placed near 
the scale and in chaige of a loading clerk or tallyman, by suit- 
able manipulation of the machine the loading clerk can deliver, 
for each truck load, a ticket with the house-car number and also 
with a consecutive number, which serves to identify the package, 
as it IS stamped not only on the ticket, but also upon the invoice, 
the truckman takes this ticket with the freight to the car,where 
the ticket is examined and punched by the stevedore before it is 
put in the ticket box in the car The objections to this system 
are the expense of the installation of the machinery, and the 
fact that the tallyman is put in a box, where he is not available 
for anything except to operate the machine Also there is con- 
siderable delay at the car while the stevedore examines and 
punches the tickets 

(c) Over, Short and Damaged Freight — More or less freight 
is constantly going astray for various causes, such as indistinct 
or improper address, loading in wrong car, unloading at wrong 
station, theft, etc Consequently, the Agent is confronted with 
both the inability to supply to the Consignee the freight he 
inquires about and also with the fact of having on hand freight 
for some other or unknown destination 

He reports shortages to the Freight Claim Agent on a “ Short 
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report (see Part IV — Reports), and he reports surplus freight 
on hand (provided its destination is not shown on the packages— 
if It IS shoun he forwards it to destination on an estray freight 
bill authonty) by means of an “ Over report to the same office 
There the “ Over ’’ and the Short reports are compared and 
orders are issued as to disposition of the over-freight. 

(d) Local Conditions — The local conditions affecting the cost 
of handling freight are 

/ (1) Storage of freight in freight-houses 
/ (2) Handling of car-load freight at station platform 
^(3) Weighing of package freight 

(4) Method of delivering and receiving freight from teamsters 

(5) Irregularities of flow of freight 

(6) General shipping conditions 

(1) Storage of Freight in Freight -Houses — The wholesale 
merchant purchases many of his goods by the car-load, and, upon 
receipt, he sorts them out and letails them to his various cus- 
tomers It frequently happens that these customers are not 
located in the same town as the wholesale dealer, consequently 
the wholesale dealer is obliged to have a considerable storage 
area in order to properly handle his business If he can induce 
the Railway Company to furnish this storage area at its freight- 
house (or m some cases in its cars), he is saving himself the 
expense of maintaining a suitable warehouse, and this acts to all 
intents and purposes as a rebate on the freight charges This, 
howevei, merely results in transferring the greater portion of the 
cost to the Railway Company, which is obliged to construct 
freight-houses with much larger platform area than would be 
necessary if the storage of freight could be abolished 
Another man who gives the Railway Company much trouble 
in connection with the use of platform area at freight-stations is 
the wholesale speculator, this man is without sufficient capital to 
provide warehouse space for the accomodation of his business, and 
makes a piactice of using the Railway Company's facilities in- 
stead, he orders a car-load or portion of a car-load of package 
freight, which is unloaded in the freight-house and held until 
such time as he can sell the different portions of the shipment to 
vanous customers His plan is to make a sale to some customer 
and then give him an order on the Freight Agent for the portion 
sold, allowing the unsold portion to remain on the platform 
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Iti some cases this situation has been met to the advantage of 
all parties by the erection of storage warehouses over the freight- 
station proper, so that goods desired to be held can be removed 
from the freight-station platform and* placed in storage at the 
expense of the owner, these warehouses are generally leased to 
Storage and Transfer Companies so as to relieve the Railway 
Company from difficulties in connection therewith 

In addition to the storage of car-load freight for the wholesale 
dealer, more or less storage space must be provided in the in- 
bound freight-house to take care of smaller shipments The con- 
signee does not usually know exactly the date of arrival of his 
freight, and he waits for a notice of arrival fiom the Agent This 
results m the necessity for holding the freight from one to two 
days after arrival, also affecting the freight-platform area per 
daily ton of freight received 

(2) Handling of Car-load Freight at Station Platform — Certain 
classes of car-load freight, such as sugar, tobacco and similar 
commodities, are especially liable to attempts on the part of the 
consignee to use the station platform for storage pui poses, even 
if but for one or two days, so that the car-load may be distributed 
to the various retail dealers without rehandling, therefore, request 
is made for handling the car-load freight over the freight-house 
platform This adds to the total cost of operating the station, 
while at the same time the freight rates, being based on car-load 
lots, do not provide for such expense 

As the platform work of a station is usually measured on the 
basis of the cost per ton, and as this class of goods is, per ton, com- 
paratively easy to handle, the effect is to reduce the total cost 
per ton of freight handled in the freight-house This lesults in a 
lack of interest on the part of the Agent in preventing such 
operations 

(3) Weighing of Package Freight — The practice in regard to 
weighing package freight vanes widely at different points At 
some points all packages are weighed, while at other points prac- 
tically no weighing is done , especially at large cities a consider- 
able percentage of the outbound freight is made up of what may 
be termed Standard Packages,^’ such as bairels of flour, boxes 
of soap, sugar, coffee, etc , the exact weight of which shipment 
becomes practically well-known to those handling the freight, 
and it is, therefore, entirely unnecessary to weigh this class of 
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freight Good practice should require the weighing of all out- 
bound package fi eight, with the exception of the “ Standard 
Packages above mentioned Inbound freight is seldom 
weighed, the weights of the forwarding station being accepted 
as correct 

The effect of weighing package freight is to somewhat delay its 
handling and to add to its cost, but, on the other hand, it results 
in a considerable gain of tonnage, amounting to far more than the 
added cost for weighing 

At one of the freight-houses in Columbus, Ohio, where it had 
not been the practice to weigh outbound package freight, it was 
found that the estimated weights were 18% too low, practically 
amounting to an 18% reduction on the freight rate and to a cor- 
responding loss in the Company's revenues 

(4) Method of Delivering and Receiving Freight from Team- 
sters — Inbound freight is usually sorted as it is removed from 
the cars and placed at designated points on the freight-house 
platform Large consignees have certain spaces reserved for 
them, while the remaining floor space is subdivided alpha- 
betically to take care of the remaining consignees , this is done to 
facilitate the locating of freight as it is called for 

The cars for outbound freight for different destinations are 
set at specific points on the tiacks so that the truckmen may 
become accustomed to these locations and may have less diffi- 
culty and^make fewer errors in the delivery of the freight to the 
proper cars 

At some terminals the teamsters are required to dnve to the 
door of the freight-house nearest the proper car for outbound 
freight and nearest the freight on the platform in the case of 
inbound freight, thus reducing the trucking to a minimum 
This, imtil the teamster becomes familiar with the various 
locations, involves some httle delay and annoyance to him, 
and to bnng it about would usually reqmre an agree- 
ment between all the railways at that terminal At some 
points this traimng of the teamsters has been earned out to an 
extent which matenally affects the cost of freight handled , for 
example, the teamsters at Pittsburgh, Pa deliver much of their 
small-lot package-freight direct to cars placed on team-tracks 
of the Pennsylvania Company freight-station, the labor of 
loading such cars being performed by the teamsters, the Railway 



ECONOMIC OPERATION 


525 


Company simply supplying a tallyman, and occasionally some 
slight manual assistance The objection to this airangement is 
that the outbound freight cannot be weighed, and it is question- 
able if the incident loss is not greater than would be the cost of 
handling the fi eight over the platform In Jersey City the 
same Company has so arranged that the bulk of perishable 
freight in small lots as well as in car-loads is unloaded direct from 
the cars by the Teamsters, the Railway furnishing a tallyman 
only 

At most freight-stations the teamster drives to the first 
vacant freight-house door and calls for his freight or delivers 
his freight, leaving the Railway Company to supply whatever 
labor IS necessary in connection with the delivery to or from this 
point In a freight-house 30 ft x 300 ft , the average trucking 
distance, where the teamster is permitted to deliver at will, is 
about 125 ft If he will deliver at assigned doorways this 
distance is reduced to about 50 ft , representing a saving in 
freight handled of from 3 cents to 5 cents per ton 

(5) Irregularities of Flow of Freight — The flow of freight 
at different hours of the day and different days in the week is 
an interesting study in connection with the economics of freigh- 
house operation 

It is always the endeavor to have the inbound freight arrive 
at the freight-house so that it can be unloaded and delivered 
to the consignees early enough in the morning to permit of their 
disposing of certain portions of it that day, the result is that 
during the early hours of the morning there is a congestion of 
teams calling for freight, and the movement is exceedingly heavy, 
gradually falling off during the remainder of the day The 
outbound movement is governed by the desire of the shipper to 
hold his freight at his warehouse or store until he has received 
all of his orders for the day, thus permitting his drays to be 
moved to the freight-house fully loaded and getting out all of 
the freight possible that day, the result of this condition is a 
congestion between 3 00 and 5 00 PM, further, the freight 
is heavier on some days of the week than it is on others, due to 
the intervening of Sunday and the differences in distance between 
points of origin and destination of the freight The effect of this 
irregularity of movement on the freight-handling force is to 
require the transferring of men from the inbound to the outbound 
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platforms, but even with this arraitgement there is a long penod 
of light movement about noon, which it is impossible to regulate 
the forces to meet The average movement of freight per plat- 
form laborer is about 8 tons each 10 hours Were it not for the 
irregularity of flow above mentioned, this movement could be 
increased to about 14 tons, being 75% increase in efficiency 
(6) General Shipping Conditions —The practice of shippers in 
the matter of freight receipts and invoices is not entirely uniform 
At most points the shipper makes out both the receipt and the 
invoice, so that freight can be received promptly and forwarded 
on the invoice without delay and clerical labor on the part of the 
railroad At other points the shipper makes out the receipt 
only To reach or approach the most favorable conditions, it 
would seem that an agreement is necessary between all the 
railroads interested in each city affected This should cover the 
hour for closing freight -stations, the observance of holidays, the 
hmiting of free storage, breaking up the practice of speculators 
using freight-stations as warehouses, etc A line of general 
policy should be marked out and agents instructed to use their 
efforts locally accordingly 

Shippers are not always prompt in loading or unloading cars 
after they are received If the Railway Company does not 
actively interfere, advantage is sometimes taken by the shippers 
and the cars are used practically as warehouses, the contents 
being left in the cars until a sale has been effected 
To put a stop to this abuse, a demurrage charge of $1 00 per 
day (usually) is made after cars have been in the hands of the 
shipper a certain number of horns, this free hmit being usually 
a matter of agreement between the railroads at each important 
center The collection of the demuirage charge is usually placed 
in the hands of a Car Service Association, so as to avoid the 
possibility of favoritism on the part of any individual railroad 
with the object of gaimng business by remitting the demurrage 
charge This arrangement places the collection of these charges 
on the same basis as the collection of bills of all sorts by regular 
Collection Agencies, sentiment is practically eliminated 
The customer is, however, by no means the sole cause of delay 
to cars under load Some of the causes of delay are as follows 
(1) The Yardmaster is not promptly notified by the Agent 
after the car is loaded and ready for movement 
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(2) The failure to properly inspect empty cars before loading 
results in the necessity for coriecting defects while the car is 
under load, thus delaying both car and lading 

(3) Way-bills are not properly prepared by the Agent ^s 
forces, and, consequently, the car cannot be moved toward 
destination 

(4) Cars are lost sight of in the yard by being set off on out-of- 
the-way sidings 01 back of other cars which do not require im- 
mediate movement 

(5) Cars are set off enroute by mistake or on account of 
defects, and not reported, as a consequence no one is given orders 
to pick them up and forward them to destination 

(6) Where the revenue way-bill does not accompany the car, 
but the car is forwarded on the authority of a memorandum way- 
bill, it sometimes happens that a revenue way-bill is not promptly 
made out and forwarded, or that it is mis-sent, so that the car 
arrives at destination ahead of the revenue way-bill, which 
IS the Agent ^s sole authority for delivering the car to the 
Consignee 

(7) The non-receipt of the revenue way-bill at junction points 
causes a similar delay to cars 

(8) Consignees handling large quantities of raw mateiial, 
and consequently having a number of cais enroute at all times, 
sometimes accumulate an unnecessanly laige surplus of cars at 
the point of destination For example, a coal company has its 
mine located at “ A and its coal-yard located at “ B The 
demand for coal on the part of the Consumeis at B tem- 
poranly falls off, and the coal company, in order to avoid disor- 
ganizing its forces at the mines, continues to load as long as the 
Railroad Company will supply empty cars, which cars are 
forwarded as loaded and cause a congestion at their destina- 
tion, “R 

(9) Cars are loaded at outlying sidings, where there is no 
agent, and are not reported 

Following are some of the means used to prevent the delay to 
cars under load 

Conductor’s Report of Cars on Blind Siding (Form C T 24) is 

made out daily by the Conductors of way-freight tiains, showing 
all cars on sidings at which there are no Agents, and is sent by 
train-mail at the end of the run to the Chief Train Dispatcher 
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and the Superintendent Car Service The following information 
IS reported 

Station 

Number 

Name 

Kind of car 

Car initial and number 
Whether loaded or empty 
Date received on sidmg 
Remarks (date set for loading, etc ) 

Prom this report information necessary to avoid delays to cars 
on outlying sidings is secured 

At all stations the Agent is required to make a Daily State- 
ment of Cars on Hand (Form C T 23), the report conforming 
With the following instructions 

“ This report must include aU cars at your station or on tracks over 
which you have jurisdiction, at 3 p xn each day, except Sunday, whether 
loaded or empty, placing numbers under proper headmgs 

“ Contents, name of consignee and complete explanation of delay must 
be given each, day for every car ' 

“ Send onginal of this report to Supenntendent Car Service and one im- 
pression copy each to Division Supenntendent and Yardmaster (where 
there is one), daily except Sunday, whether any cars are on hand or not 

“ Agents at local stations will show, m addition, at the bottom of sheet, 
hst of all cars forwarded dunng past 24 hours, giving initial, number, 
destination, train forwarded on, and contents " 

Following are the headings of the different columns 

1 Initial 

2 Number of car loaded 

3 Number of car empty — (If the car in question is a loaded one, the 
number of the car is shown in the second column, if an empty car, the 
number is shown m the third column) 

4 Penalty car — (A cross-mark in this column calls attention to any 
penalty cars) 

5 Kmd of car 

6 Date of arrival in yard 

7 Date placed to unload 

8 Number of days detained. 

(а) Unloadmg 

(б) Empty 
(c) Loading 

9 Contents 

10 Consignee or destmation 

11 Days enroute 

12 Remarks — Give full reasons for delay 
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In order to avoid unnecessary writing, the following letters are used m 


the column headed “ Kind of Car ” to denote the 
equipment 

different classes of 

Box, under 36 ft (short box), 

S B 

Box, 36-ft and over (long box) 

L B 

Furniture 40-ft and under (short furniture) 

S Fr 

Furniture 45-ft 

45 Fr 

Furmture, 50-ft and over (long furniture) 

L Fr 

Refrigerator 

R 

Stock, Single Deck, imder S4-ft 

S S D 

Stock, Smgle Deck, 34-ft 

34 S D 

Stock, Single Deck, 36-ft 

36 S D 

Stock, Double Deck, 34-ft 

34D D 

Stock, Double Deck, 36-ft 

36 D D 

Coal and Coke, Box 

C B 

Coal and Coke, Stock 

C S 

Gondola and Hopper 

G orH 

Flats, under 40-ft , (short) 

S F 

Flats, 40-ft and over, (long) 

L F 

Coke racks 

C R 


It Will be noted that the instructions require that one copy 
of this report shall be forwarded to the Division Superintendent 
and one copy to the Yardmaster It is expected that, in their 
offices, these reports will be carefully scanned and that any 
cars which the reports show are being delayed through causes 
which the officei, in question can control will consequently be 
promptly released 

The information for this report is collected at terminals by 
yard clerks, reporting to the Agent, these clerks making a daily 
canvas of the entire yard and making a record of all cars therein 
For this purpose they use a note-book (Form C T 29) see 
page 537 

In making up their notes the number or name of a track is 
written in the book and then all the cars on that track are listed, 
showing the car initial and the car number (in the Loaded 
column, or the Empty column if empty) A cross-mark 
IS placed in the proper column undei “ Number of Days pro- 
vided the car has been held not to exceed 5 days , if held over 5 
days, then the number of days held is placed in the column ‘‘ Over 
5 days 

Two books are used by each Yard Clerk so that the book used 
today can be left in the YardmasteFs office for consultation to- 
morrow The second book is then left in the office and the first 
book IS used. 
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The extent to which this checking of yards is earned out 
vanes greatly on different roads and under different conditions 
When business is slack and there is a surplus of cars, delays are 
not as important as when there is a shortage of cars Some roads 
make a check of all but their large terminals, feeling that the cost 
of checking these terminals is so great that they do not care to 
incur the expense As by far the greater portion of the delays 
to cars occur in these terminals it would seem, that if the check- 
ing IS worth doing at all, it should, by all means, be done at these 
points When it is considered that the ordinary pei diem 
charge for cars is 20 cts , and that it is a small terminal which 
contains less than 1,000 cars, it will be seen that the saving by 
prompt movement of cars amounts to a very considerable item 

Another means of checking the delays to cars is by use of the 
records in the Car Record Office These should be gone over 
periodically to detect cars that show no movement for five or ten 
days, the attention of the division authorities being then called 
to the delay 

(e) Full Loading of Cars — “ First load your cars, then load 
your engines,” is the maxim which built up a great railway system 

The ordinary box-car weighs from 25,000 to 35,000 lbs and 
has a capacity of from 40,000 to 100,000 lbs 

Several things stand in the way of loading cars to their weight 
capacity Among them are 

(1) At some stations a full car-load of freight for a single pomt is seldom 
received, and the competition is keen enough to make it impossible to 
hold the freight long enough to accumulate a car-load 

(2) Many commodities weigh but little as compared with the space 
which they occupy, among such are articles of furniture, feathers, numer- 
ous agricultural products, much miscellaneous merchandise, etc 

(3) After a car is two-thirds full, increased effort is required to com- 
plete the loadmg, therefore, unless the matter is given careful attention, 
the tendency is to start loadmg a second car, leaving the first with but a 
partial load 

As affecting the average load per car, the movement of empty 
cars to the loadmg pomt has an important beanng 

The difficulty m having cars loaded to their weight capacity 
IS illustrated by the fact that on many railroads the average load 
per car falls much below 15 tons 
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Following are some of the methods for increasing the average 
load 

(1) By requiring reports from Agents, of cars received without 
a full load, giving the point at which the car was loaded and then 
calling the matter to the attention of the forwarding Agent 

(2) By the use of inspectors constantly engaged in observing 
the cars loaded and received for unloading at the different 
stations, and calling attention to the points at which loading is 
not receiving proper consideration 

(3) By reports showing the commodity and the amount 
loaded in each car 

(4) By reports showing the average loading placed in cars at 
each station, or on each Distnct or Division 

The difficulty with the report of individual loading is that the 
number of cars loaded on a large railroad system amounts to 
many thousands per day, and time is]not available for the proper 
examination of the reports, in fact, the form becomes a matter of 
routine and the reports are made out and filed without receiving 
any consideration whatever 

The usual method of arnving at the average load for different 
districts IS to take the total number of cars loaded and the 
total weight of the freight loaded in them, dividing one by the 
other gives the average load per car The average for one 
District IS then compared with the a^^erage for other 
Distncts, regardless of the fact that the commodities loaded may 
be entirely different at the different points, thus gi^ung an un- 
earned credit to I the men handling the heaviest grade of com- 
modities, and holding up to censure the man handling the lighter 
commodities, although he may be exercising the greater care in 
the loading 

For the accurate determination of the extent to which the 
capacity of cars is being utilized, it is necessary to keep in mind 
that with heavy articles the car can be loaded to its weight 
capacity, whereas with light articles it can only be loaded to its 
space capacity 

It is suggested, therefore, that the following means would give 
an accurate idea of the extent to which the capacity of cars is 
being utilized 

(1) Prepare a table giving for different sizes of cars the 
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weights of commodities which will fill the cars in question to 
their space capacity 

(2) Reqmre the Agent to report for each car loaded at his 
station 

(a) The weight capacity of the car 

(b) The space capacity (in pounds taken from the table above 
mentioned) of the car for the commodity loaded 

(c) The weight of the commodity placed in the car 

Where heavy commodities are loaded into the car the figures 
shown under space capacity should be the same as those 
shown under weight capacity 

The total of each of these items for all of the cars loaded during 
the day at the station m question should then be obtained 

The ratio of the total space-capacity to the total lading will 
show accurately the percentage of the capacity of the cars utilized, 
whereas the ratio of the space-capacity to the weight capacity 
totals will give valuable indication as to the distnbution relations 
between the size of the car body and the weight capacity For 
example, if the figures show the average weight capacity to be 
50,000 lbs and the average space capacity to be 45,000 lbs , 
it would indicate that for a large amount of the shipments a 
stronger car could be used If, on the other hand, the space 
capacity is 10,000 lbs , as against a weight capacity of 60,000, it 
would indicate that the car body is too small in proportion to 
the weight capacity of the car, and that when new equipment is 
purchased strength could be sacrificed to size of the car body to 
advantage 

For example, let us assume the following sizes of box-cars in 
service 


Class 

Length 

Cubic 
ft of 
Space 

Percentage 

of 

H 

Space 

A 

34 ft 


95 

B 

36 ft 


100 

C 

40 ft 


120 

D 

45 ft 

2,800 

140 

E 

50 ft 

3,600 

180 










ECONOMIC OPERATION 


533 


A table similar to the following can then be constructed to 
cove-** the various commodities in sufficient detail for practical 
purposes, without being cumbersome 

Estimated Car Capacities by Commodities 


Lbs Possible to Load into Car of Length 


Article 

34 ft 

36 ft 

40 ft 

45 ft 

50 ft 

Agricultural Imple- 

ments 

28,000 

30,000 

34,000 

40,000 

44,000 

Barrels 

11,600 

12,000 

13,500 

16,000 

17,500 

Baskets, nested 

4,700 

5,000 

5,500 

6,500 

7,000 

Boxes, wooden 

15,000 

16,000 

18,000 

21,000 

23,000 

Cans, tm 

9,500 

10,000 

11,000 

13,000 

14,500 

Doors and sash 

23,500 

25,000 

28,000 

33,000 

36,500 

Fencmg wire 

23,600 

25,000 

28,000 

33,000 

36,500 

Furniture, wood 

15,000 

16,000 

18,000 

21,000 

23,000 

Furniture iron 

23,500 

25,000 

28,000 

33,000 

36,500 

Glass 

13,000 

14,000 

16,000 

18,500 

20,500 

Grain products 

33,000 

35,000 

39,500 

47,000 

62,000 

Iron ware 

19,000 

20,000 

22,500 

26,500 

29,000 

Machines and machmery 

19,000 

20,000 

22,500 

26,500 

29,000 

Stov^'C 

19,000 

20,000 

22,500 

26,500 

29.000 

Vehicles, buggies 

7,500 

8,000 

9,000 

10,500 

11,500 

Vehicle*^, wagons 

17,000 

18,000 

20,000 

24,000 

26,500 


We would then ha\e somewhat as follows 


Agent’s Report op Cars Loaded at Pittsburg Station for Week 
Ending June 21, 1905 


Car 

Commodity 

Destmation 

Wt of 
Ladmg 

Capacity 

Initial 

No 

Weight 

Space 

So Ry 

6766 

Barrels 

Cleveland, 0 

8,000 

60,000 


P R R 

S3956 

it 

Erie, Pa 

11,000 

100,000 

17,500 

IJ P 

1267 

Doors 

Cleveland, O 

12,000 

40,000 

23,600 

u 

1345 

Furniture, wood 

“ 


100,000 

BBmiiii] 


1645 

(( 

« 

8,000 

80,000 


11 

1829 


“ 

12,000 

80,000 

16,000 

u 

4366 

Glassware 

“ 

14,500 

80.000 

14,000 

u 

8590 

Stoves 

Newark, 0 

10,000 

60,000 

20,000 


8598 

Pig iron 

“ 

18,000 

100,000 

100,000 

Totals 


9 cars 


103,500 

700,000 

235.000 


Averages 11,500 77,800 26,000 
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From another point we might have 


Agent’s Report oe Cars Loaded at Rochester Station for Week 
Ending June 21, 1905 


Car 

Commodity 

Destination 

Wt of 
Lading 

Capacity 

Initial 

No 

Weight 

Space 

P R R 

8696 

Baskets, nested 


5,400 


5,000 

ti 

2544 

“ 


5,000 


6,000 

it 

2682 

u 


4,900 


5,000 

it 

3686 

it 




6,000 

Totals 


4 cars 


20 400 

400,000 

20,000 


Averages 5,100 100,000 5,000 


An examination of these two reports shows the increased 
accuracy of this form of report over the usual method The 
reports compare as follows on the old basis 


Average pound lading per car 
Percentage of weight capacity utilized 
All very much in favor of Pittsburg 
But the new basis shows 

Per cent of space capacity utilized 


Pittsburg Rochester 
...11,500 5,100 

. 14 8 51 


Pittsburg Rochester 
44 2 102 0 


This indicates at once the need for reform at Pittsburg in- 
stead of at Rochester The Rochester figures 


Space Capacity = 5,000 per car 

Weight Capacity = 100,000 per car 


5%, 


indicate that the wrong type of car is being used, and that 
furmture-cars are needed instead of the strong, small box-cars 

The weekly reports of the different stations should be con- 
solidated monthly by the Superintendent as per the following 
form (C T 68a) 

(15) Yard Service. — ^Yard service is under the direction of 
the Yardmaster, or in the case of large yards or terminals, of 
the General Yardmaster, — a, Yardmaster being placed m charge 
of each sub-yard 
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The pnncipal features of yard operation are as follows 

(a) Receiving and forwarding of trams 

(b) Handling of cars 

Trams which enter the yard are made up of units which the 
yard must dispose of in one or more of the following vrays 

(1) Engine — to be moved to enginehouse 

(2) Caboose — ^to be moved to caboose track. 

(3) Cars to be forwarded m other trains 

(4) Cars to be held for orders 


INSTRUCTIONS 

Report must be made monthly by Superintendents to Genera! Superintendents and Supennlendeat of Car 
Service showing: result of car loading: on their Divisions. The principal commodities at each station must he shown 
separately and the balance included under 'Miscellaneous For heavy commodities permitting: of loading car to 
weight capacity the space capacity and per cent need not be shown For cars loaded with bulky commodities that 
cannot utiUze the full weight capacity of the car show both stenciled weight capacity oF car and space capacity the 
latter being the estimated weight of the commodity m question which will fill the car 


MONTHLY REPORT OF CARS LOADED AT STATIONS 


.Division Month of 190 


STATION 

I CARS 1 

PER CENT CF 
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Form C T 16a 


(5) Cars for freight-house and team-tracks, 

(6) Cars for industries 

(7) Cars for connections 

(8) Empty cars to be stored until needed 

In some cases, cars, before they can be disposed of as above 
indicated, must be 

(9) Weighed 

(10) Repaired 

(11) Transferred, 
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Also, there are usually a number of cars containing, for 
various purposes, 

(12) Company matenal 

Cars are also received by the Yard, to be disposed of by one 
or more of the above-mentioned ways from the following 
additional sources 

(1) Freight-houses and team-tracks. 

(2) Industnal tracks 

(3) Interchange with other hnes 

Train Make-up 

In the marshalhng of cars into trains the following con- 
siderations enter 

(1) Destination of the car 


Condudo/$ Report of Cats on Sidings,., 


Company. 

— Dfhision, 


Conductors of Way Freight Trams must make daily report on this form showing all cars on sidings at which 
there are no Agents and send reports by train niail to Chief Tram Dispatcher and Supt Car Service at end of run 
If car IS set for loading show date set under remarks 



(2) Character of its contents (whether qtuck dispatch, time 
freight, slow freight, export freight, etc ) 

(3) Character of the tram (whether Local, Through Freight, 
etc ) 

(4) System of tram make-up employed 

The rules governing the routing of cars, the method of hand- 
ling of Special Service Cars (Quick Dispatch, Time Freight, 
etc ) and the tram schedules determine the trains m which cars 
should be moved In addition to this must be considered the 
relative order in which the cars shall be arranged in the tram 
As all cars at the present time are not equipped with air-brakes, 
the first requirement is that sufficient air-brake cars shall be 
placed next to the engine to permit of proper control of the 
train by the engineman, this requirement sometimes in a meas- 
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ure disarranges the grouping of cars m the train that would 
otherwise be proper Omitting this consideration, however, as 
being irrelevant, the principle which governs the classification 
of cars m trains is that the cars must be so arranged as to per- 
mit of the quickest and cheapest movement from the point of 
origin to the point of destination The Local J'reight Train is 
the one upon which the principal burden of picking up and 
setting off cars between yards falls, if the train is arranged in 
station order with the first car to be set off next the engine and 
the remaining cars in regular rotation, the station work, and 
consequently the time required for the Local to pass over the 
road, IS considerably reduced The yard work, however, is 
increased where it is necessary to switch the tram in this manner, 
as compared with the work necessary to place the same cars 
m the train in whatever order they happen to be received. 
On the other hand, if the Local Freight, m picking up cars, 
places the cars for the same destination together in its tram, 
the work of the next yard is considerably reduced, little more 
time being required to handle five cars in a cut than is re- 
quired to handle one car at a time 

Trams other than the Local Freight usually contain cars for 
several yards in advance of their departure yard, and also for 
intermediate points beyond the first advance yard 

Two general methods of classification of such cars have been 
employed 

(1) Where no classification is made until the car has arrived 
at the last yard which it enters, it being left to this yard to 
separate such cars from those going to the yards beyond, 

(2) Where each yard brings together all cars for the same 
destination and then arranges the groups of cars in the tram 
in the order m which the yards follow 

The effect of this second method as compared with the first 
is especially noticeable where the railroad system contains one 
or more very large cities, toward which traffic gravitates from 
the other points on the system The work of the outlying 
yards is increased over that required of them by the first method, 
but the work in each succeeding yard approaching the final 
terminal is reduced, owing to part of the work having been al- 
ready performed by the outlying yard, the total work performed 
by all of the yards is, however, considerably increased by the 
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second method, and the sole excuse for its adoption should be 
that the final yards are incapable of and cannot be made capable 
of doing economically all of the classification work whi< h would 
be thrown upon them under a modification of the fiibi method 
of classification 

It sometimes happens that, owing to local conditions, such 
as insufficiency of property for the construction of a properly 
designed yard, the work for such cramped terminals must be 
performed for them by outlying yards to the greatest possible 
extent 

The following system of yard classification of trains, which 
IS a compromise between the two above-mentioned methods, 
IS considered as being more economical and more flexible than 
either of the extremes mentioned, and also to accelerate the 
movement of freight through the various yards 


E 


A 

♦- 


B 


D 


Fig 15 — Showing Locations of Yards 


1 Normally, each yard will classify through trams into two 
cuts each, viz 

(а) Cars for the first yard m advance, including cars for 
points between the first and second advance yards and which, 
consequently, are not handled in through trains beyond the first 
advance yard 

(б) All other cars 

Example — Yard A (Fig 15) will make up through train 
for Yard B with all cars for Yard B (including local cars for points 
between B and C exclusive) in one cut, and all cars for Yard C 
and beyond m a second cut 

Yard B will receive this train, remove the first cut and classify 
the second cut into 

A1 — Cars for Yard D and local beyond P, 

A2 — Cars for Yard E and beyond 

* 

It will add any cars held m the yard for these destinations 
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to these cuts, and the tram is then ready to proceed to Yard D, 
In like manner, it will classify other cars of the second cut into 

B1 — Cars for Yard D' and local beyond D, 

B2 — Cars for Yard £' and beyond 

It will add any cars held m the yard for these destinations 
and the branch tram is then ready to proceed 
Then, at its leisure, it will dispose of the cut set off and switch 
the cars into the locals, or to points in the yard as the destinations 
of the cars may indicate 

2 If any yard, after performing the normal work above in- 
dicated, has available yard-engine time before the departure 
time of the through tram, it will perform such of the work of the 
next succeeding yard as may be done without delay or increased 
cost 

Example — Yard A, having completed its work in time to do 
further switching on the through tram for By will separate the 
second cut (for points beyond C) into 

A — Cars for yard D and beyond, 

B — Cars for yard D ' and beyond 

If further time is available, it will separate cut A into cuts 
A^ and A^y and cut B into cuts B^ and B^, before mentioned, 
thus reducing the delay at Yard C 

The successful execution of this method requires the prepara- 
tion of a yard-working book, giving the normal classification 
required of each yard It also requires sufficient inspection to 
insure co-operation between yards 

“ Consist of Approaching Trains 
In the case of through yards it is especially desirable that the 
Yardmaster be informed of the probable time of arrival of each 
through train and of the general make-up of the tram, so that he 
can arrange his plans with reference to the prompt forwarding 
of cars to the next yard m advance This '' consist report 
would read somewhat as follows, for a tram from yard ''A” 
approachmg yard B 

6 cars yard B and Local (that is, for stations between 
yards B and '' Cy^ exclusive), 

2 cars Time Freight for yard “ Cy' 

1 cars Perishable for Yard '' Cy^ 
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2 cars for Yard “ 5,” 

3 cars Perishable for yard “ D,” 

2 cars Slow Freight for yard “ 

5 cars Slow Freight for yard “ 

(Signed) John Smith, 

Conductor Tram No 71 

’ (The Dispatcher should advise the Yardmaster of the pro- 
bable time of arrival of Train No 71) 

Evidently this will require several switches by the yard, on 
arrival of the train, to separate the through from the local cars 
It also indicates the advisability of delaying the departure of the 
through tram somewhat, so that the “ perishable ” freight may 
be promptly forwarded, provided that the through tram in 
question is a Quick Dispatch train Few yardmasters would 
advocate forwarding from New York by the first suburban tram 
a passenger for Chicago m order to hasten his arnval at destina- 
tion, but many seem unable to understand why Quick Dispatch 
freight should be held for the fast through train as per instruc- 
tions, instead of forwarding it by the first slow freight '' in order 
to hurry it forward to destination 

Switching Cards 

Upon the arnval of a freight tram m a yard the train should 
be at once inspected and bad-order cards applied by the In- 
spector to all cars which must receive repairs before the car 
can be forwarded A memorandum, showing the numbers and 
initials of all cars so marked, together with an intimation of 
the extent of the repairs reqmred, should be promptly de- 
livered to the Tram Starter, whose business it is to see to the 
make-up of the trams 

A list showing the destination of each car in the tram should 
already be in his hands and the tram is then ready for switching 
Where but little classifying is done this list is sufficient for the 
guidance of the switchmen, but where considerable classifying 
is done each car must be marked to indicate what is to be done 
with it by the Yard Orgamzation 

Two systems of marking are m common use 

(a) Chalking, 

(b) Carding 
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Where the chalking system is used, the car is marked on the 
end with chalk to indicate the movement it is to receive 

The carding system calls for the tacking on each car of a card 
whose shape, color or marlang indicates the movement to be 
given 

The chalking system has the advantage of speed — ^the cars can 
be chalked in less time than they can be carded — and it is un~ 
necessary to carry any other implements than the chalk, whereas 
the carding system requires the carrying of a senes of cards, a 
tack-hammer and tacks The chalking system, however, has the 
disadvantage that the chalk is sometimes washed off by rams 
before the movement of the car has been completed 

Where the card system is used it has been found to work 
satisfactonly to have a separate color for each distnct of the 
yard, and to have a distinctly shaped or symboled card for each 
destination, the information shown on the card giving the final 
specific point of destination 

As a rule, in the intenor distribution of cars certain yard- 
engines are assigned to certain territories, and the use of a dis- 
tinctive color for each territory facilitates the grouping of the 
cars prior to their delivery to the yard-engines bound for the 
distncts m question 

The following indications as to destination should be given by 
the card in such manner as not to require reference to the writing 
thereon 

(1) For Freight-House 

(2) For Team Track 

(3) For Interchange 

(4) For Industrial Track 

(5) Company Material 

(6) Bad Order Car 

(7) Hold (for billing, shipping directions, or other reasons) 

(8) Weigh 

Where a considerable number of cars are interchanged with any 
particular Railroad, the initials of that Road can be pnnted on 
the card in large letters, thus facilitating the switching, also, 
freight-houses, team-tracks, etc , can be given individual num- 
bers, and these numbers can be pnnted on the cards in large 
figures. In addition uo the color, shape and markings, above men- 
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tioned, the card should provide space for the following informa- 
tion 

(1) Date (of arrival of the car in the yard) 

(2) Consignee 

(3) Contents 

A further advantage of the carding system is that it can be 
readily taught to new men, which is a great advantage under 
certain conditions 

Yard-Engine Schedules 

At important Teiminals the yard-work assumes such magni- 
tude that the yard practically becomes a small Railway System, 
requiring almost as careful planning of movement of yard- 
engines as is necessary in connection with the movement of 
trams on the road, Regular schedules must be provided for 
certain engines which make deliveries to foreign lines, to freight- 
houses, important Industries and elsewhere, so that it may be 
known just where each engine should be and on what work it 
should be engaged at any particular hour 

In one case an enormous reduction in the cost of switching 
was brought about by the establishment of a complete telephone 
system through the Terminal, the line being used solelv for re- 
porting to the Dispatcher the arrival and departure of yard- 
engines at certain selected points , this man was supplied with a 
board, ruled in squares, with a peg-hole in each square, in 
which could be inserted a peg carrying the number of a yard- 
engine Each horizontal line represented a telephone station 
in the Terminal, and the vertical lines weie arranged to represent 
each half-hour of the 24 hours As soon as the arrival of an 
engine at any telephone station was reported to the Dispatcher, 
the engine-peg was placed in the square showing the half-hour 
of arrival and the point of arrival, the peg remaining at this 
point, of course, until the yard-engine departed from this 
station, consequently, a glance at the board at any hour indicated 
the location of each engine for which movement had not been re- 
ported for a given length of time The Dispatcher then called up 
a telephone station for information as to the cause of delay, a 
regular train-sheet of the movement of each engine was also pro- 
vided and this train-sheet was subjected to close scrutiny by the 
General Yardmaster, and, at intervals, by the Supenntendent 
and the Trainmaster 
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Yard Car-Record 

In connection with the tracing of lost cars and with the in- 
vestigation of damage to freight enroute it is fiequently neces- 
sary to call upon the yard for its record of the receipt and 
departure of the cars at that point. Where the yard is 
small a record of cars received and of cars forwarded is suffi- 
cient, but where a great number of cars are handled daily it 
becomes necessary to index the car movement in such way as 
to permit of the quick location of the number of any car pass- 
ing through the yard in a given penod 

For very large yards a record-book with pages having 100 lines 
to the page and 100 pages to the book is provided All but the 
unit figures of the car-number are thus indicated by the page 
and hne-number, so that the initials and the umt figure, together 
with the date of receipt and date of forwarding, are all that it 
IS necessary to enter, for example, car P & W 16596, would 
be recorded in the book on page 16, Line 59, and the entry would 
be P & W 6 Cai U P 26 would be recorded on Page 0, Line 
2 and the entry would be U P 6 

These records are sometimes kept by the Agent instead of by 
the Yardmaster 

Yard Switching 

The cost of yard operation may be subdivided as follows 

(1) Supervision 

(2) Clerical Work 

(3) Yard-Engine Crews 

(4) Fuel and Supplies for Yard Engines 

(5) Switchmen ' 

(6) Enginehouse Forces 

(7) Operators, Callers, etc 

The number of yard-engines employed is the controlling factor 
and, consequently, is the item requiring the most careful atten- 
tion to keep the cost at a mimmum consistent with the proper 
handling of the traffic 

The number of trains into and out of yard is by no means 
equally distnbuted over the different hours of the day, and, 
consequently, it is difficult to avoid dead time for yard-engines 
and yet provide sufficient engines to handle the movement 
during the busiest hours, m this particular the yard- work re- 
sembles the work of the freight-house platform forces It is 
possible, however, to so arrange that certain yard-engines shall 
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work only a portion of the day, and also that their hours of 
work be so regulated as to conform most closely to the penods of 
greatest density of traffic 

There is usually considerable variation in the amount of traffic 
during different days of the week, due to the intervention of 
Sunday, with its absence of local freight work and loading and 
unloading of freight A competent Yardmaster should soon be- 
come familiar with this situation and prepare to anticipate the 
increase or decrease in the movement The Superintendent, by 
keeping in touch with the movement of traffic through the adja- 
cent terminals, can also aid in the skillful regulation of the yard- 
engine force 

As it is the number of moves made, rather than the number of 
cars received and forwarded, that determines the amount of 
work to be performed by the yard-engine, it is desirable to use 
every means to reduce the number of movements per car 

The local freight is the tram which usually reqmres the greatest 
amount of classification, and this work can frequently be much 
reduced by loading the cars at the freight-house, in station order, 
so that it will be unnecessary to do any switching upon removal 
from the freight-house tracks to place them in proper order for 
forwarding on the local 

The method used in switching cars has also considerable in- 
fluence on the amount of engine work required, three methods 
being employed 

(a) Drilling — The yard-engine handling the cut of cars moves 
forward until sufficient velocity is obtained to permit of the 
forward cars running, when cut off, into their proper yard-track, 
the remainder of the cut is then moved backward so that space 
can be gained for acquiring velocity for movement of the next 
cars to be cut off, this operation being repeated until the entire 
cut has been switched 

(b) Poling — This method requires parallel tracks connecting 
with the ladder-track of the classification yard, and an engine 
equipped with a stout pole The pole is placed against the end 
of one of the cars of the first group to be moved into the classifica- 
tion yard, and the engine pushes in forward until sufficient 
velocity IS gained to permit of the cars running into their proper 
track, the engine is then backed up and the second group of 
cars poled forward The advantage of this method over the 
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first IS that, as only the engine is moved backwaid and forward, 
the work can be done much more rapidly and with less injury 
to the draft-ngging of the cars 

(c) Gravity — Where the yard is suitably designed, it is 
possible for the yard-engine to simply start the cars and per- 
mit them to run forward by gravity to their assigned tracks 

Where either of the last two methods of switching is used, 
the number of men with the yard-engine is increased and it 
becomes a question for careful investigation as to the economical 
number to use The greater the number, the further can the 
cars be moved back into the classification-yard tracks without 
stopping the switching and the less the delay to the yard-engine, 
in pushing to the rear of the classification-track cars which have 
stopped short and which consequently do not permit more cars 
being placed in the track until they are moved back Where 
the yard-engine is not fully employed, however, it is often 
economical to increase its work and thus reduce the number of 
men required per engine 

The work of the yard is such that it is usually possible to set 
aside certain tracks for certain purposes, and by carefully select- 
ing the tracks, considerable switching can be saved If, for 
example, all tiains entering the yard have cars for foui destina- 
tions and there are but three classification-tracks, by setting 
aside two of these tracks for specific destinations, the remaining 
track will contain cars but for two points and will be the only one 
requiring xe-classification, whereas if but one track were set aside 
for specific points, then the cars in the other two tracks would re- 
quire re-classification during the time that trams were being made 
up 

Traffic Congestion 

The cost of yard service per car forwarded is frequently enor- 
mously increased because the yard has become partially blocked 
with a greater number of cars than it was designed to contain, 
and, consequently, it can no longer be operated in the manner 
intended The usual history of such congestions is that there 
is a sudden increase in the amount of traffic destined to or 
through a given terminal, additional power to permit of the 
prompt forwarding of these cars is not provided, and pre- 
cautions are not taken to insure the prompt unloading of loaded 
cars or the prompt loading of empty cars at the terminal so that 
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the cars can be gotten out of the way The movement into the 
yards is permitted to continue without interruption until the 
yard finally comes to a standstill Then the inbound trams 
are set off on the neaiest passmg-siding, and, as these are filled, 
the congestion extends backward until the conditions become 
so alarming that an embargo is placed, further movement into 
the congested territory is stopped, and heroic efforts are made 
by the Division and General Officers to clear up the congestion 
(frequently resulting in commencing a congestion at some other 
point from which the power has been temporanly removed) 
The root % of the entire difficulty is that it is not realized that, 
with a given amount of facilities, including a given number of 
engines, there is a maximum amount of business which can be 
handled, and that the attempt to handle more than this amount 
will shortly result in the inability to handle that maximum, be- 
cause of the crippling of the normal facilities by the ensuing 
blockade 

It requires considerable moral courage to place an embargo 
while the operating facilities of the Railroad are unimpaired, 
but it is only by foresight of this character that it is possible 
to handle the maximum of traffic during periods of great in- 
dustrial activity The yard should stop receiving freight, as 
soon as it becomes necessary to commence using the working 
tracks for storage of freight not ready for movement, theie is no 
objection to filling all tracks with cars that are switched into 
trains ready for forwarding as soon as power is available 

(16) Road Service, — Freight road service involves the arrang- 
ing of a* number of factors so as to produce the result desired, 
which IS the prompt movement of the freight at the minimum 
possible cost per revenue ton- mile The more important of these 
factors are the following 

(1) The number of tra^n-crews to be maintained in the service 
With a given volume of business to be handled 

If the number of train-crews is too small it will be necessary 
to call upon the crews to perform a larger amount of work than 
should be required If the number of crews is too great then the 
earnings of each crew per month will be reduced and dissatisfac- 
tion will result Where it becomes necessary to reduce the num- 
ber of crews in service, the usual practice is to furlough the last 
brakemen employed, and to move back to the position of brake- 



548 


ECONOMICS OF RAILWAY OPERATION 


men the last conductors promoted When it becomes necessary 
to increase the number of crews, the oldest brakemen are pro- 
moted to the position of conductors, and applicants who have 
familiarized themselves with the rules are employed as brakemen 
Usually the older crews are assigned to certain regular runs 
the line of promotion being from through-freight to local- 
freight and then to the passenger-tram service . 

(2) Engine-crews must likewise he provided in sufficient num- 
bers to enable the business to be moved without hardship to the 
men, either through overwork or through insufflcient work and 
consequent small earnings 

There are three ways of assigmng engine crews 
(a) Where each crew is assigned to a specific engine and does 
not run on any other engine This is usually known as “ As- 
signed Engines 

(h) Where the engines are placed in a pool and each engine- 
crew goes out with the engine which happens to be available for 
the run for which it is called 

(c) Where two or more crews are assigned to two or more 
engines for example, three crews may be assigned to two 
engines 

The advantage claimed for the method of assigmng a crew to 
each engine is that greater care is taken by the engine-crew to 
keep the engine in proper repairs, also, they learn the pecuhan- 
ties of the engine and are able to use it to better advantage than 
they can an engine with which they are unfamiliar 

There are slight differences in the operation of engines of 
apparently identical construction, and differences in the mode of 
handhng the engine as to firing, position of reverse-lever and 
throttle, height of water in the boiler, amount of draft, etc , 
sometimes make quite an appreciable difference in the results, 
also, the engineman knows that there is a tendency for one of 
of dnving-boxes, for example, to run hot and will be on the 
lookout and will be apt to notice promptly any trouble in this 
direction earher than an engineman who is not aware of the need 
of special vigilance in this particular 

The objection to this mode of assignment is, that the maximum 
possible mileage is not obtainable from the locomotive, inasmuch 
as the engine-crew requires more time for rest than the engine 
does, as a rule, for repairs 
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The pooling of engines has the advantage that the maximum 
mileage per month is obtained from the engine, but as the engine- 
man does not know whether or not he will use the engine again 
he IS not so much interested in seeing that the proper repairs 
are made and that the engine is kept in good condition On the 
other hand, many enginemen develop peculiar ideas as to re- 
pairs needed to certain parts of the engine , one man will be con- 
tinually calling for adjustment of one part while another man’s 
hobby will lead to his calling for frequent alterations in another 
direction, resulting, if the work is done, in much unnecessary 
tinkering with the machine and increasing the cost of running 
repairs unnecessarily 

Close and competent inspection of the engines at the engine- 
house should enable the pooling of engines to be earned out with 
perfect success, but it must be recognized that closer supervision 
IS the absolutely necessary accompaniment if success is to be 
assured To a reasonable extent this is contemplated by the 
third method above mentioned, where groups of engine-crews 
are assigned to certain groups of engines This makes it possible 
to keep them on engines of the same class instead of changing 
them from simple to compound, and from passenger to freight- 
engines, preventing their ever acquiring a thorough knowledge 
of any one type A little care in the grouping of the engines 
and crews will result in obtaining practically the same mileage 
as from the pooling method, and it has been found to give about- 
the same results as to attention that are obtained from the As- 
signed Engine ” method 

(3) Asstgwng of Engines to the Different Classes of Service — 
While a light passenger-engine may be serviceable on a local 
passenger-tram or even on an unimportant branch-line freight 
or mixed tram, it would, of course, be entirely unsatisfactory on 
a heavy, fast, through passenger-train It is, therefore, neces- 
sary to consider the classes of trams which are to be run, and to 
hold in reserve, m certain cases, power of the proper kind and 
amount to protect the tram schedules 

One of the mistakes that is sometimes made in the assignment 
of power to a given service is to assign a heavy, large- wheel en- 
gine to through passenger service on a line of heavy, broken 
grades, with the idea that the slow time up the hills will be com- 
pensated for by the high speed at which the engine can be run 
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down the hills and on the level, and there are plenty of cases 
where trains are run under these conditions at a speed of 70 
miles per hour downhill and 20 miles per hour uphill, whereas 
an engine of the same weight, with much smaller wheels, could 
haul the train at a continuous speed of 40 miles pei hour with 
perfect comfort and safety to all concerned The difference in 
speed between 40 and 70 miles per hour is 30 miles per hour, 
while the difference in speed between 20 and 40 miles per hour 
IS only 20 miles per hour, yet in the first case there is a saving 
at the higher speed of only 39 seconds per mile, as against a sav- 
ing of 90 seconds per mile in the second case, making a very 
appreciable saving m the length of time required by the tram 
running at the uniform speed, as compared with the tram running 
at the extremes of high and low Speeds 

(4) The Tonnage Loading of Frei^ght-Engmes — The tonnage 
which should be placed in a train for a given engine to haul will 
be modified by a variety of considerations, such as 

(а) Weather conditions 

(б) Average speed desired for the tram in question 

(i:) Balance of traffic 

The tram-schedule and the class of freight hauled will de- 
termine the length of time which should be allowed the tram to 
go from terminal to terminal, and this being known, the proper 
rating can be obtained from the tables prepared for that purpose 

Where the traffic is unequally balanced, engines must be run 
light or partly loaded in the direction of the light movements 
As a rule it is more satisfactory to give each engine its proportion 
of the traffic to be moved than to fully load some engines and 
move some engines without any load whatever Therefore, 
the degree to which the traffic is out of balance should be ascer- 
tained and the engine-rating should be arranged accordingly, 
for example, if there is but one-half the tonnage moved m one 
direction that is to be moved in the other, and grade conditions 
are the same in both directions, then each tram in the direction 
of light traffic should be given one-half of he normal rating 

(5) P^cktng Up and SetUng Off of Freight Between Terminals, 
must be arranged for as necessary, and trams loaded out of termi- 
nals accordingly so that they will be able to handle the addi- 
tional load after picking up is done Where freight is to be set 
off this should be kept in mmd m connection with the time to 
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be made by the tram between terminals, as faster time can be 
made aftei the set-off point is reached and the train-load reduced 

(6) The Anangmg of Proper MeeUng and Passing Points and 
the Avoiding of Delays from this and other causes, is one of the 
important matters to be kept constantly m mind in connection 
with tram movement 

Even with the most vigilant and skillful handling, delays of 
many sorts are constantly met with, and these delays bring about 
added expense for train service in the way of payment of over- 
time to train and engine-crews, increased fuel consumption, de- 
creased effectiveness of equipment and in many other ways, 
direct and indirect 

It IS customary to require Conductors of trains to report the 
amount and cause of each delay of importance These delays 
are then tabulated with a view to bringing out the principal 
causes, which may be grouped under the following heads 

(1) Waiting at Teiminal for Engine 

(2) Waiting at Terminal for Ciew ' 

(3) Otherr Terminal delays 

(4) Defective roadway 

(5) Defective equipment 

(6) Engine not steaming 

(7) Engine leaking 

(8) Other engine failures 

(9) Waiting for orders 

(10) Meeting and passing trains 

(11) Held by block 

(12) Station work 

(13) Taking coal and water 

(14) Overloaded tram 

(15) Waiting for Connections 

(16) Miscellaneous 

Sometimes a great deal of light is thrown on the cause of tram 
delays by selecting a period of say 10 days, and tabulating the 
delays in a given district by the above causes and also by station 
location 

It may be found that nearly all of the delays occur at one or 
two points, and careful investigation at these points may result 
in removing the causes of the delays 
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As regards delays due to station work by passenger-trams, it 
sometimes happens that a through-train is requiied to make a 
great number of stops and to handle local business which it 
could be relieved of by a local passenger-train run just ahead of 
it over the district so that the local tram shall ariive at the 
terminal ahead of the through train, and shall transfer through 
passengers and baggage at that point 
In some cases it may also be necessary to run a local passenger- 
train behind the through-tram to distnbute through passengers 
and baggage to their final local destinations 
The same situation occurs in connection with fast through 
freight-trains, and it becomes a matter for careful investigation 
and study to determine whether or not the expense of the 
additional trams is justified by the improved service and the 
consequent probable increase of business thereby 

(7) The Success of the Passenger Se]vice Depends Largely Upon 
(a) Avoidance of unnecessary car-mileage by the skillful use 
of combination-cars, such as 

Combined baggage and express-cars 
“ mail- 

« " smoking-" 

" cafe " chair- " 

“ baggage, mail and express cars 

This not only reduces the costs for car repairs as compared 
with the use of separate cars of each class, but, by lightening 
the tram, permits of faster time,, reduces fuel-consumption, etc 

(5) Punctuahty of service, which can be brought about by 
Skillful scheduling, 

Good organization, 

Rigid discipline, 

Short stops and quick station work, 

Prompt ticket collection 

and general close attention to the lOss of seconds of time A 
stop-watch in the hands of the passenger-tram master is an 
efficient tool 



CHAPTER V 

Freight Traffic Department 

The business of the Traffic Department is to build up the pay- 
ing traffic of the Railroad It is part of the duty of the Traffic 
Department to study the relations of their home line with the 
lines of other corporations, and to arrange with them in regard 
to terms of interchange of business and other similar matters 
The relations to-day existing between Railroad Companies are 
very similar to those existing between nations There are cer- 
tain legitimate lines along which enterprise in the secunng of 
business may be earned out, this involving the soliciting of 
freight by personal visits to customers and in other similar direc- 
tions The lowering of a freight-rate or the putting on of high- 
speed trains foi the handling of freight, without increased com- 
pensation, is usually regarded as a declaration of war and opens 
the way for repnsals of all characters One of the most im- 
portant duties of the Traffic Department, therefore, becomes 
the systematic following up of the opportumties for the secur- 
ing of traffic and the constant watching to see where unfavor- 
able developments are occurring To this end the department 
IS organized with a view to making it a department of obser- 
vation, corresponding, m a measure, to the consular service of 
the Government Reports covering the conditions m their 
different territories are regularly submitted by the Distnct 
Agents, are condensed and forwarded until they finally reach 
the Officer in charge of Traffic These reports are expected to 
cover information such as the following 

Rates — Whether or not maintained by competitors Specific 

instances or indications of concessions made or to be made 
Car Supply — Whether adequate or insufficient Localities 
most affected by shortage Business loss by such shortage 
Sermce — Character of movement, switching service, prompt 
placing of cars for loading and unloading, detentions and delays 
Tonnage — ^Volume moved — car-loads, inbound and outbound, 
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important business received or lost, interchange with connec- 
tions, import and export, etc 

General Traffic Sttuahon — General outlook, movement of 
vanous classes of freight originating in the lespective ten it ones, 
general industnal situation, conditions likely to affect traffic, 
crop prospects, etc 

Increase or Extenston of FacihUes of Compehiors — 

New Ltnes — 

Terminal and Other Facthhes — 

Extensions or Improvements Ltkely to Draw Traffic from this 
Company's Lines — 

New Industries — ^ — Industries located, negotiations under way, 
opportumties and outlook for locating new establishments or 
for extension of those already existing on the line 

The reports of the local Boards of Trade at diffeient points 
are closely studied and all other information tending to show 
the amount of business procurable is collected with a view to 
aiding m the securing of further business or in the holding of 
business already at hand 

The reports of the local Agents (which are usually weekly) 
should be promptly scrutinized by the Division Freight Agent, 
and correspondence, or the services of the Traveling Freight 
Agent, directed to any matters which need attention The 
information should be carefully tabulated in the Division 
Freight Agent’s Office, a caid-index or loose-leaf arrangement 
being convenient for that purpose, the form below indicating 
the general tenor of such records It should be the practice 
of Travehng Freight Agents to make to the Division Freight 
Agent comprehensive reports of the results of their visits 

It IS frequently possible for a Railroad to control the delivery 
of interline freight to the extent of deciding which of two com- 
peting hnes shall receive the delivery This ability furnishes a 
means for the securing of return freight which should not be 
neglected, and it is therefore necessary to keep close watch on 
the interchange between railroads to the end that where a given 
line IS not dehvenng as much freight as it receives, pressure can 
be brought to bear to increase its deliveries, or, by deflecting 
the balance of traffic to some other line, the traffic from that 
line can be obtained It may be that it is impossible for a Rail 
road System to balance its receipts and deliveries at a given 
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gateway, and yet by increasing the deliveries at some othei gate- 
way the total for that system can be closely balanced 

It has alieady been stated that the Revenue Way-bill is the 
basis for traffic statistics The objection to the use of the 
revenue way-bill for this purpose is that the information is not 
usually available for from six weeks to two months after the 
close of the period which it covers Consequently the infoima- 
tion as to the loading of freight and interchange between lines 
has been submitted by daily telegraphic report of number of 
cars loaded and interchanged, this information being given by 
commodities In this way a rough approximation to the final 
figures IS promptly available As transportation is a commodity 
which IS offered for sale by the Railroad Company, it is evident 
that the amount sold will depend upon 

1 Demand 

2 Amount of competition 

3 Quality of commodity offered 

4 Price at which commodity is offered foi sale 

(1) The demand for transportation depends, of course, pri- 
marily upon the size of the community and its requirements, and 
also upon the natuial or artificial resources of the country and 
their distance from the market By aiding in building up the 
communities along its lines, the Railroad Company secures in 
return additional future business, and it is one of the provinces 
of the Tiaffic Department to study the ways and means whereby 
this can be brought about By making widely known the fact 
that a certain community is in need of a particular class of 
industry, the prospect for the location of such an industry at 
that point IS greatly increased By making known to a com- 
munity the points where a possible demand for their natural 
resources could be established or the points at which materials 
needed by them can be secured, further development can be 
promoted 

(2) As in all classes of business, the amount of competition 
will affect the rate at which the commodity is offered for sale 
The competition in transportation has frequently been de- 
structively great, but it has had the effect of compelling the 
closest study of transportation economies, with the result that 
the freight-rate has been enormously reduced during the past 
fifty years, the greater portion of the reduction occumng be- 
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tween 1850 and 1879 As an example, the average freight-rat\ 
per ton per mile of the Lake Shore and Michigan Southern Rail- 
way in 1854 was 3 51 cents In 1879, it had dropped to 0 642 
cent, whereas at the present time it is about 0 60 cent 

The destruction of revenue by excessive competition has 
brought about a general understanding on the part of Railway 
Managers of the destructiveness of competitive practices and a 
willingness on their part to be satisfied with a fair proportion 
of the competitive freight along their lines, this resulting in 
comparatively stable rates This stability has been still further 
advanced by the extent to which the small railroad has been 
eliminated and the great railway system created, making it 
easier for harmonious relations to be established 

(3) The quality of tiansportation offered depends upon the 
following features 

(a) Time required for transportation 

(h) Umformity with which the scheduled time is maintained 

There are three general classes of commodities, as explained 
in the paragraph on Fast Freight Service — the first class le- 
quinng qmck deliveiy on account of the perishable nature of 
the freight, the second class requiring umfoimtty of delivery 
so that the consignee can depend with reasonable certainty 
upon his supply, and the third class, namely, the bulky freight 
such as coal, iron ore, etc , which is influenced more by the rate 
than by the other two considerations above named It must be 
borne in mind that increased speed of transportation means in- 
creased cost This IS also true of uniform service Consequently 
the rates for these two classes of service should be higher than 
for the slow freight 

(4) The freight-rate or price at which transportation is offered 
for sale is fixed by the Traffic Department As there are in- 
numerable articles of different kinds, it is, of course, impracticable 
to fix a rate for each kind of article , therefore commodities have 
been classified into groups and the freight-rate made for the 
group The basis upon which the freight-rate should be estab- 
lished has long been a matter of controversy Prom one point 
of view, it would seem proper that the freight-rate should be 
such as to provide the maximum return to the Railroad Company 
Many years ago, on the assumption that the natural resources 
of a Railroad are umform throughout its length, Mr Chas Ellett, 
Chief Engineer of the Kanawha River Improvement Co , showed 
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that the maximum earnings of a railroad Company would be ^ 
secured when the freight-rate for any given commodity amounted 
to one-half the difference between the cost of production of the 
commodity at its originating point and the selling price of the 
commodity at its destination If this rate should be increased, 
some of the commodities furthest from market could not be 
shipped at a profit and would not be shipped at all, causing a de- 
crease in the total shipment which would not be counter-balanced 
by the increased rate If the rate should be decreased, the 
total shipment of commodities would be increased, but not 
sufficiently to overbalance the decrease m the rate 

From another point of view it has been considered that the 
proper freight-rate was one which would enable the Railroad 
Company to earn a fair return on a fair valuation of its property, 
and that the interest of the country at large in a low freight- 
rate was so great as to make this basis the one necessaiy to be 
adopted In actual practice, there are many factors which 
enter into the making of a freight-rate, and, due to the complica- 
tion of the subject, it will probably be long before a satisfactory 
solution will be arrived at As it is usually not good policy to 
transport freight at a loss, the Officer responsible for the making 
of rates should have a clear idea of the cost of transportation 
involved 

The rate obtained for transportation is, of course, a matter 
of the greatest importance as affecting the financial status of 
the railway company, and the importance of keeping it as near 
the point of maximum return to the company cannot be over- 
estimated 

The following exemplifies the effect of a change in the rate 
as compared with the effect of a change in the amoimt of business 
done 


Statement of Operation Results for One Year on a 


Western Railway System 


Eammgs from Operation 
Freight 
Passenger 
Mails 
Express 
Miscellaneous 


$ 32 , 563,506 77 
8 , 753,140 95 
1 , 377,245 09 
945,405 49 
927,522 92 


Total Earnings 


$ 44 , 566,821 22 
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Expenses of Operation 

Maintenance of Way and Structures 
Maintenance of Equipment 

Conducting Transportation 

General Expense 

$5,378,125 37 
5,781,532 17 
17,141,983 71 
1,980,764 18 

Total Expenses 

$30,282,405 43 

Net Earnings from Operation 

Taxes 

$14,284,415 79 
1,457,923 96 

Net Income from Operation 

Fixed Charges, Rentals, etc (net) 

$12,826,491' 83 
6,497,477 03 

Net Income Applicable to Dividends 
Passenger Miles 

Earnings per Passengei Mile 

Revenue Freight Ton -miles 

Eammgs per Revenue Fi eight Ton -mile 

$6,329,014 80 
397,478,879 
$0 02202 
4,197,333,656 
$0 00775 


An increased business must, m the end, be met by a neaily 
proportionate inciease in investment for equipment and facilities 
and by a nearly proportionate inciease m gross cost of operation 
Rates remaining unchanged, an increase in business means a 
proportionate increase in gross earnings 

Let us assume a permanent increase of 10% m the Revenue 
Freight Ton-mileage in the case just gi-ven, and let us assume 
that this increase causes the following increases in expen dituies 
(which aie entirely withm the possibilities) 


Maintenance of Way and Struc- 


tures 

30% of 10% = 3% = $160,000 

Maintenance of Equipment 

70% of 10% = 7% = 425,000 

Conducting Transportation 

60% of 10% = 6%= 1,036,000 

Traffic 

0%ofl0% = 0%= — 

General 

0%ofl0% = 0%= — 

Fixed Charges 

50% of 10% = 5% = 325,000 

Total Increased Expenditure =$1,945,000 

Total Increased Earnings 

« 3,256,000 

Net Increase due to a 

10% increase in Ton- 

mileage 

= $1,311,000 


Percentage of Gross Increase 
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Or, 10% increase in Ton-mileage should produce an increase 
of $1,311,000 or 20^% in the Net Income Applicable to Divi- 
dends 

If, instead of increased Gross Earnings produced by 10% 
inci eased ton -mileage, there had been the same ton -mileage 
with a 10% increase in the rate, there would have been no in- 
crease whatever in the Expenses, and the Net Income Ap- 
plicable to Dividends would have been increased (10% of 
$32,563,506 77 =) $3,256,000, or 51%. 



CHAPTER VI 
OTHER DEPARTMENTS 
Passenger Traffic Department 

The duties of the Passenger Traffic Department are similar 
fco those of the Freight Traffic Department, but the greater 
regularity of the passenger business and the fact that much of 
it IS not competitive makes it somewhat easier to handle The 
elements that conduce to desirability of a given article or pas- 
senger transportation are 

1 Selling price 

2 Convenience of hours of arnval and departure of trains, 
and location of station 

3 Speed 

4 Safety 

5 Comfort (provision of chair-cars, good lighting, etc ) 

6 Regularity of service 

7 Courteous treatment 

The advertising of passenger transportation is usually quite 
an important item The making of rates is in the hands of the 
Traffic Department, but in regard to the establishment of train- 
schedules, it should be in position simply to recommend to the 
Transportation Department what should be done so as to insure 
that cost of additional service will be justified by the additional 
revenue received 

District reports in regard to the passenger situation should be 
made to the Division Agents to be compiled and forwarded, 
covering such information as the following 

Dmly Whereabouts 

Rates — Maintenance by competitors 

CondtUon of Equipment — Cleanliness and general condition 
of cars, stations, lunch-rooms and facilities provided for the 
traveling public 

AlteraUons ^n Schedules — Effective of changes made, recom- 
mendations for the future 

Service — Regularity, connections missed, etc 
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Equipment and Arrangements on Other Lines — Schedule 
changes, placing of new equipment on trains, provision of addi- 
tional facilities likely to attract traffic, etc 

Concessions — Concessions by other lines to influence business 
The earnings of such of the passenger trams as it might be 
possible to discontinue should be watched closely to see that 
they are paying, and study of conditions tending to improve 
their earnings should constantly be going on 

Purchasing Department 

The province of the Purchasing Department is to supply 
promptly, at the minimum possible cost, matenal of the quahty 
and in the quantity ordered by the various Departments In 
order that the best results may be obtained, it is necessary that 
the Purchasing Agent be hampered as httle as possible in his 
w^ork by special requirements of the various Departments. 
Especially is this the case where patented articles are ordered 
No intimation should be given to Supply Houses by heads of 
vanous departments as to their preferences with reference to 
different classes of materials used by such Departments, as such 
information will, of course, be used by these Houses in con- 
nection with the bids made to the Purchasing Agent on materials 
to be furnished If any Manufacturer knows, for example, that 
his article of a given kind is the only one which will be accepted 
by the head of a given Department, it can hardly be expected 
that he will name the lowest possible price in bidding for supply- 
ing such article to the Railroad Company, and the Purchasing 
Agent is thereby placed at a great disadvantage 

By supplying the Purchasing Agent with estimates as to the 
yearly requirements of certain articles, he is placed m position 
to secure bids for large quantities, and can consequently command 
lower prices than where he must frequently go on the market 
to make small purchases By consolidating the orders of 
different divisions, it is frequently possible to purchase certain 
matenals in car-load lots, forward them to a distributing station 
for distnbution to the various divisions, and thereby secure lower 
prices and cheaper cost of distribution than if this practice is not 
followed 

It IS frequently not realized by heads of Departments that large 
increases and decreases of department expenses can frequently 
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be traced to differences in the price of materials, and that such 
differences are often of serious magnitude Diffeiences in price 
of materials are frequently accompanied by differences in quality, 
and it IS a matter of much importance that it shall be determined 
with reference to the life of the material which is the cheaper 
matenal to purchase In this connection, a properly equipped 
Department of Tests is a necessity, and foi economical distribu- 
tion and care of materials a Stores Department is needed 
The effect of the operations of the Pui chasing Department on 
final results of operation of the Maintenance and Transporta- 
tion Departments is indicated by the following table showing 
the variations in prices of various commodities dunng different 
periods 

Comparative Cost or Materials 


Matenals 

Quantity 

Purchased 

Cost-1894 

Cost~1897 

Cost-1902 

Cost-1903 

Air Brakes 

6 366 Sets 

$243,127 50 

$175 908 45 

$172 871 50 

$162,599 50 

Axles 

4 149,334 Lbs 

63,517 54 

68 692 53 

99,312 11 

105,747 41 

Bolts, Carnage 

132,439 

582 SS 

643 56 

1,032 39 

925 75 

Bolts Frog 

39 672 Lbs 

892 62 

763 76 

1,177 37 

1 190,16 

Bolts Machine 

299,932 

2 874 69 

3 641 27 

6,461 93 

,6,749 38 

Bolts Stove 

106 650 

53100 

331 87 

243 45 

2X0 19 

Bolts Track 
Castings Mallea- 

1,841 694 Lbs 

42.363 56 

34,996 98 

46,780 67 

47.949 90 

ble Iron 

1 026 887 " 

41 075 48 

41 075 48 

28.855 36 

30 806 61 

Cham 

446,761 “ 

13 655 59 

12 536 05 

18 629 47 

16,268 60 

Couplers 

20 687 Sets 

214 123 20 

218 554 50 

201 319 20 

204 619 20 

Cross Ties 

1,681 304 

630 489 00 

615 357 26 

675,744 30 

786,850 27 

Progs 

2 399 

51,286 43 

55 337 15 

82,824 85 

86,601 71 

Gasoline 

Glass — Pohshed 

95 389 Gals 

S 346 63 

10,602 22 

11.499 47 

13,299 01 

Plate 

1 523 Plates 

3,318 86 

2 774 05 

3,261 70 

3,285 06 

Hose — Air Brake 

163 946 Ft 

73 508 13 

62 073 76 

74 009 36 

73,508 13 

Hose — ^Tank 

18 600 “ 

6,477 07 

4,883 71 

5 179 19 

6.181 61 

Iron — Bar 

18 418 604 Lbs 

228,206 49 

200 578 59 

328 649 00 

329,608 82 

Iron — Pig 

2 679 Tons 

28,788 00 

28 567 20 

48,968 47 

64 301 25 

Lag Screws 

399 470 

3 188 40 

2 877 59 

4,782 61 

4 782 61 

Lumber 

44 387,880 Ft 

732 400 20 

722 023 18 

883 668 78 

939 685 52 

Nuts 

1 753 131 Lbs 

61 609 55 

46,246 30 

72,894 76 

79,338 34 

Oil Fuel 

60 599 Gals 

1,707 71 

758 98 

1,879 91 

2,112 58 

0 

1 
o 
o 

o 

594 142 Lbs 

5,551 10 

5 984 78 

8 782 04 

8,239 92 

Pig Copper 

976,746 ' 

90 349 00 

112 235 79 

114 930 35 

144,216 65 

Pig Lead 

464,131 " 

15 316 32 

15 316 32 

19 415 93 

22,185 46 

P:g Tin 

291,548 “ 

55 685 66 

39 067 43 

78,048 91 

86.735 53 

Pipe — Brass 

1,473 “ 

361 37 

336 94 

386 27 

386 45 

Pipe — Copper 

20 137 “ 

5,942 82 

5,714 08 

6,246 41 

6,255 60 

Pipe — Cast Iron 
Pipe — Wrought 

8,000.330 “ 

73,372 70 

62,568 44 

104.726 58 

112,773 19 

Iron 

615,954 Ft 

26 088 42 

24 824 47 

44 064 38 

42.750 67 

Plush 

9 246 Yds 

10 857 50 

9,865 82 

11,137 55 

14,281 74 

Rails 

62 990 Tons 

1,511,760 00 

1 078 688 13 

1,769 969 38 

1,769,969 38 
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Comparative Cost of Materials (Continued ) 


Matenals 

Quantity 

Purchased 

Cost~l894 

Cost-1897 

Cost-1902 

Cost-1903 ‘ 

Rivets 

494 724 Lbs 

1^15 939 05 

$12 350 75 

$13,020 50 

$12,455 35 

Spikes 

Splices (Angle 

4 259 200 Lbs 

72,406 00 

63 887 10 

77,125 83 

85,207 10 

Bars) 

Spnngs — ■ Ellip 

7,371,724 " 

81,088 96 

88 460 68 

113,057 73 

129 005 17 

tical 

Spnngs — Hell 

792 781 " 

62 732 01 

47,808 51 

43 982 44 

51 462 17 

cal 

1 094 148 “ 

26 614 05 

49 591 16 

23.113 64 

30,514 47 

Steel — Billets 

47 159 “ 

None 

None 

1 062 88' 

736 86 

Steel — Boiler 

171 796 “ 

2 963 48 

2 233 35 

3,866 91 

3 896 15 

Steel — Firebox 
Steel — Tank & 

507 558 “ 

11 420 05 

13 957 83 

14,640 51 

14.657 37 

Miscl 

Steel — Cast 

2,501 488 “ 

40,061 10 

31 671 10 

44,017 2] 

43.380 44 

(Tool) ' 

204,075 “ 

24 170 58 

22 697 02 

24 369 05 

23 528 67 

Steel — Spnng 

105,871 “ 

3,440 81 

4 870 07 

2 759 88 

2 744 98 

Switches 

2,683 

58 728 23 

54 476 40 

74 486 65' 

81,722 51 

Tires 

4,002 541 Lbs 

192 911 61 

1 163,822 86 

203,494 30 

203 494 30 

Varnish 

14,859 Oals 

48 435 40 

! 42 112 56 

34,103 50 

34 075 50 

Waste — Cotton 

1 139,111 Lbs 

63 618 17 

46 853 80 

62 893 85 

68 930 19 

Waste — ^Wool 

482 376 “ 

67 885 12 

48 237 6q 

61 072 36 

60 279 00 

Wheels 

70 276 

439,218 75 

368,944 00 

620 090 32 

563 733 13 

White Lead 

81 200 Lbs ! 

4 263 00 

3 735 20 

4 471 05 

4 623 03 

Total 


5 200,124 19 

4 729 505 63 

6 226 272 16 

6 575 71107 


Increased percentage of Cost 1903 over 1894=26 45 


“ “ ‘‘ 1903 “ 1897 = 39 03 

“ “ “ 1903 “ 1902= 6 61 

The above prices for the year 1902 were made up from quantities purchased dunng the 
year at actual pnces paid for them Those for the years 1894 1897 and 1903 were made 
up on the same quantities as for 1902 but at pnces prevailing in March of those years 
respectively 

Department op Tests 

In deciding on the design of parts of machinery, on the selec- 
tion of variotis materials, and in other matters, it is frequently 
necessary to make actual tests in order to secure the proper 
information upon which to base judgment Frequently these 
tests require considerable apparatus and skill for their satis- 
factory performance The Pennsylvania Railroad has for years 
maintained a special Department of Tests which investigates 
problems foi all Departments Even so apparently simple 
a question as the purchase of soap for car cleaning is one involv- 
ing the possibility of considerable loss, some mateiial being 
especially destructive to the varnish of the cars A testing 
laboratory should be equipped with apparatus for testing loco- 
motives, for making tests of strength of materials of all kinds, for 
making chemical tests, and should have a machine shop equipped 
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With tools for making instruments or special devices as needed 

The Department should be at the service of the Operating 
Department, but the tests should be conducted on an inde- 
pendent basis, so as to eliminate personal piejudices as far as 
possible 

Treasury Department 

The province of the Treasury Department is to care for the 
funds and securities of the Railway Company, to see that 
sufficient cash is available at all times to meet current require- 
ments, and to see that unnecessarily large balances are not 
permitted to he idle The demands upon the Treasury for 
funds come from the following sources 

(1) Payments for material and labor for maintenance and 
operation of the property 

(2) Payments for construction work 

(3) Taxes 

(4) Interest on floating and bonded debt 

(5) Dividends 

The sources from which funds can be obtained are as follows 

(1) Earmngs from operation (freight, passenger, mail, express, 
etc ) 

(2) Interest and dividends upon investments 

(3) Repayment of loans 

(4) Sale of securities 

(5) Issuance of notes of indebtedness 

As payments must be made at various points on the property 
by the Company, and as its Agents at different points make 
collections for the Company, it is necessary to arrange for bank- 
ing facilities at different points, and the Treasurer must keep 
in touch with the condition of these banks in order to know 
that the Company’s deposits are in safe hands 

In order that the Treasurer may keep sufficient funds on hand, 
and at the same time not unnecessarily lose interest on unem- 
ployed funds, it is necessary that he be kept m touch with the 
probable requirements for cash and also with the probable 
earmngs This must be done by the furnishing of penodic 
estimates by the Maintenance and Construction Departments 
as to their requirements on the one hand, and by the Transporta- 
tion and Traffic Departments as to probable earmngs on the 
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other hand The Treasurer should have at hand information as 
to taxes, interest and dividends as they accrue, and from these 
data he must base his judgment as to the extent to which he can 
employ his surplus funds in call and time loans, or m other ways 

Auditing Department 

The Auditing Department is primarily concerned with the 
checking of the accounting of all other Departments Being 
in no wise responsible for the results of Operation, it is supposed 
to be impartial and to be interested solely in developing the facts 
It is, therefore, of prime importance that it shall be beyond 
the reach of pressure from any other Department 

The work naturally divides on the line of Revenue and Dis- 
bursement Accounting, the former being by much the larger 
undertaking, especially as the usual custom is to require the 
Auditing Department to compile the data for most Revenue 
reports Therefore, the Revenue Auditing is usually subdivided 
into Passenger, Freight and Miscellaneous Sometimes there 
are also departments covering Coal and Coke Receipts, Sub- 
sidiary Lines, etc 

The work of the Revenue Auditing Department lies largely 
with the vanous Agents, the Treasurer, the Banks of Deposit, 
and the Auditors of Foreign Lines 
The accounting operations are described in the Chapters on 
Accounting and Reports 

From an operating point of view, the economies of the De- 
partment he largely in the direction of the use of computing ma- 
chines and similar aids in computation 
The most important feature of the work of the Auditing De- 
partment is the local and irregular audit of accounts by the 
Traveling Auditor, the work corresponding closely with that of 
a National Bank Examiner 

In some cases a very satisfactory system of checking of pas- 
senger-train collections by means of Tram Auditors has been 
employed These men are a part of the force of the Auditor 
of Passenger Receipts, and, at irregular intervals, take the place 
of the Train Conductor in collecting fares for an entire run, thus 
enabling the earnings for the run to be compared with those 
usually reported by the Tram Conductor 
In addition to auditing the accounts, the Auditing Department 
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IS usually required to prepare most of the statements required 
by the Traffic Department, these statements being made up from 
the information contained on the Revenue Way-bills In some 
cases, also, the work of the Freight Claim Department, which 
usually IS under the direction of the Tiaffic Department, is 
performed by the Auditing Department 

Law Department 

It IS the province of the Law Department to protect the 
Railroad Company from injury on account of unjust action at 
law, to furmsli advice as to legal questions of all kinds, to see 
that the actions of the various Departments of the Railroad con- 
form to existing laws, to see that the title to properties be 
properly safeguarded, and, in general, to act in the relation of 
Attorney to its Client, the Railroad Company 

The settling of claims for personal injuiy, losses by file, etc , 
in fact, claims of all characters except the ordinary claims for 
lost or damaged freight, is usually handled by the Legal Depart- 
ment Carefully kept and analyzed records of accidents, with 
a view to showing their character and location, are frequently 
of great value in indicating the possible steps which can be taken 
to decrease future loss As an example of such a recoid, the 
following Register of Personal Injury Cases shows the informa- 
tion recorded in regard to each case, the record being arranged 
for the purpose of convenient tabulation by location, cause, etc 

1 Number of Case 

2 Date Reported 

3 Name of Injured Person 

4 Residence 

5 Idace of Accident 

6 Division 

7 State 

8 Date of Accident 

9 Age 

10 Passengers — 

(a) Where, etc 

(1) On Passenger Trains 

(2) On Freight Trains 

(3) On Station Grounds, etc 

(4) Postal and Expressmen 
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(b) Cause * 

(1) Collisions 

(2) Derailment 

(3) Getting on and off Moving Trains 

(4) Getting on and off Trains after Stop Made 

(5) Defective and Unlit Stations and Platforms 

(6) Jumping off Train with Suicidal Intent 

(7) Burning of Cars 

(8) Equipped with Fire-Extinguishers 

(9) Miscellaneous 

(c) Result 

(1) Death 

(2) Loss of Limb 

(3) Loss of Finger or Toe 

(4) Spinal Injury 

(5) Fracture or Dislocation 

(6) Sprain 

(7) Cuts and Bruises 

(8) Miscellaneous 
11 Travelers on Highway — 

(a) Where 

(1) In Vehicles at Grade Street-Crossing 

(2) Protected with Gate, Watchmen oi Bell 

(3) In Vehicles at Grade Highway Crossings 

(4) Protected by Gate, Watchmen or Bell 

(5) On foot at Grade Street-Crossing 

(6) Piotected by Gate, Watchmen or Bell 

(7) On Foot at Grade Highway-Crossing 

(8) Protected by Gate, Watchmen or Bell 

(9) Total 

(b) Cause 

(1) Struck on Crossing 

(2) Teams Fnghtened 

(3) Defective Crossing 

(4) Miscellaneous 
(^;) Result 

(1) Death 

(2) Loss of Limb 

(3) Loss of Finger or Toe 

(4) Spinal Injury 

(5) Fracture or Dislocation 
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(6) Sprain 

(7) Cuts and Bruises. 

(8) Miscellaneous. 

12 Employees — 

(а) Employment 

(1) Conductor 

(2) Engmeman 

(3) Fireman 

(4) Brakeman 

(5) Flagman 

(6) Mechamcs 

(7) Switchman 

(8) Warehousemen 

(9) Sectionmen 

(10) Laborers 

(11) Miscellaneous 

(б) Cause 

(1) Collisions 

(2) Dei ailment 

(3) Getting on and off Passenger Trains 

(4) Getting on and off Freight Trains 

(5) Coupling Cars Eqiupped Automatic and Air 

Brake 

(6) Coupling Cars not Equipped Automatic and 

Air-Brake 

(7) Uncoupling Cars Equipped Air-Brake 

(8) Uncoupling Cars not Equipped Air-Brake 

(9) Equipped with Grab-Hooks 

(10) Not Equipped with Grab-Hooks 

(11) Caught in Progs and Switches 

(12) Caught in Progs and Switches Blocked with 

Metal or Wood 

(13) Explosion of Locomotive or Engine 

(14) Derailing and Overturning of Locomotive or 

Cars 

(15) Use of Tools and Machinery. 

(16) Pell from Cars 
(c) Results 

(1) Death 

(2) Loss of Limb 

(3) Loss of Finger or Toe 
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(4) Loss of or Injury to Sight 

(5) Spinal Injury 

(6) Fracture or Dislocation 

(7) Sprain 

(8) Cuts and Bruises 

(9) Miscellaneous 

13 Member of Relief Department (yes or no), 

14 Trespassers — 

(a) Where 

(1) On Track 

(2) On Tram 

(3) On Trestle 

(4) On Bridge 

(6) In Shop or Grounds 
(6) Miscellaneous 

(b) Result 

(1) Death 

(2) Loss of Limb 

(3) Loss of Finger or Toe 

(4) Spinal Injury 

(6) Fracture or Dislocation 

(6) Sprain 

(7) Cuts and Brmses 

(8) Miscellaneous 

15 For Investigation — Sent to . . . • 

16 Date 

17 Report Returned 

18 Disposition 

19 Settlement 

(a) Bill Signed 

(b) Amount 
(r) Release 

(1) Voucher 

(2) Number 

20 Dates and Amounts of Expense Bills 

21 Remarks 

Police Department 

As in the case of all other Departments, it has been found 
advisable to substitute organization for individual effort in the 
handling of the work of the Railway Police Department The 
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principal duties of the Police Department are to protect the 
lives and property of the patrons and employees of the Railroad 
Company and the property of the Railroad Company from in- 
jury at the hands of lawless persons 

The following record of charges under which arrests were 
made by the Police Service of the Pennsylvania Lines West of 
Pittsburgh, and which was given in an address by the organizer 
of that force, Mr L F Loree, indicates very clearly the general 
character of the work of the Department 

Charges Under which Arrests were Made 


u 

rt 

a> 

bo 

s 

-o 

n 

a 

§ 

Trespass 
bio, 1894) 
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a Cb 

o 

0) g 

Robbery 

etit larceny 

ntoxication 

Disorderly 

conduct 

Vagrancy 

Destroying 

property 

§ 

bO 
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Tscellaneous 

Total 
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1894 

117 

1 


2 

14 


1 


6 


2 

143 

1895 

687 

13 


6 

26 

11 

21 

2 

10 

9 

15 

800 

1896 

2,066 

43 

14 

18 

132 

43 

29 

23 

6 

11 

11 

2,395 

1897 

4 531 

119 

11 

19 

220 

119 

209 

186 

31 

16 

52 

5 513 

Total 

7,401 

176 

25 

45 

392 

173 

260 

211 

52 

36 

80 

8,851 


Miscellaneous includes — Train wrecking, 4, pocket picking, 8, 
obstructing track, 1, receiving stolen goods, 7, assault on em- 
ployees, 14, assault on passenger, 1, assault and battery, 10, 
shooting with intent to kill, 1, murder, 2, lunacy, 4, indecent 
exposure, 3, confidence men, 4 

1894 — One division organized six months 

1895 — One division organized one year 

1896 — Three divisions organized one year partially 

1897 — Five divisions organized one year partially 

Disposition op Persons Arrested 


Year 

Nollied 

<0 

£? 

d 

u 

Fined 

Reform 

School 

Work 

House. 

County 

Jail 

& 

1 

1 

Escaped 

Hospital 

Asylum 

u 
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W 4J 

Total 
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1894 

6 

10 

125 

1 




1 




143 

$557 35 

1895 

17 

119 

271 


62 

144 

4 


2 

1 

180 

800 

1,892 05 

1896 

19 

597 

744 


399 

580 

13 


4 

1 

38 

2,385 

?,858 SO 

1897 

16 

1,807 

2.068 


786 

791 

26 


2 

4 

13 

5,513 

7,600 56 

Total 

58 

2,533 

3,208 

1 

1,247 

1 515 

43 

1 

8 

6 

231 


$13,908 76 


The effect of substituting thorough organization for the local 
mefficient protection before m existence was particularly notice- 
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able in its effect on the stealing of rides on freight trains by 
tramps By airangement between the Railway Police and the 
Police Departments of the various towns and cities, the path of 
the tramp over these lines was so strewn with thorns that it 
soon came to be almost entirely avoided 

It must be evident that such a force is a powerful element for 
good in the community 

Insurance Department 

The province of Fire Insurance is to protect individuals or com- 
panies fiom such excessive losses as would materially injure their 
financial status The insurance business is rendered possible 
through the ability of the Insurance Company to take numerous 
and widely sepaiated risks on a basis which remunerates it at a 
slightly higher late than the average fire loss of the commumty 
in which it opeiates The laiger the number of risks of any 
individual or company, the more nearly the condition of the 
Fire Insuiance Company is approached Therefore, many large 
companies do not feel it necessary to insuie themselves against 
fire loss in outside Fire Insurance Compames, but instead or- 
ganize an Insurance Department of their own, which they operate 
on the same basis as an independent Insuiance Company, charg- 
ing the Maintenance Departments monthly a percentage on the 
value of the various structures and crediting this amount to the 
Insurance Fund, setting aside the cash represented by these 
charges and ci edits so that a fund is created which can be drawn 
upon to replace structures destioyed by fire, instead of being 
obliged to charge the rebuilding of these structures directly to 
expenses The effect of this system is to prevent violent fluctua- 
tions in expenses due to such fire losses, and also to carry suffi- 
cient funds on hand to prevent financial embarrassment in case 
of serious fires Where extiemely laige and valuable structures 
are owned, it is generally the practice of the Insurance Depart- 
ment to reinsure these structures in outside Fire Insurance Com- 
pames, just as it IS the practice of Fire Insurance Companies 
which have large risks in any particular city to transfer these 
risks to other Insurance Companies operating in other tem- 
tones, the puipose being to reduce the possibility of serious loss 
to any one Company to a minimum, and to bring about payments 
which shall exceed an average by as small a percentage as possible. 

In addition to caring for the insurance of railroad property 
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there is an important field open to the Insurance Department, if 
It IS provided with the means for inspecting the property sys- 
tematically with a view to remedying the causes of fires Among 
these are the following 

(a) Sparks from locomotives, due to defecoive and patched 
netting — especially dangerous to half-decayed shingle roofs 
Sparrows' nests in the eaves of buildings also furnish a dangerous 
resting place for sparks 

(b) Spontaneous combustion, generally due to the presence of 
oily waste, floors saturated with oil, lack of proper ventilation 
in cupboards where greasy overalls are stored 

(c) Defective chimneys, the most dangerous point being where 
the chimney passes through the roof 

(d) Faulty electric winng — Electric wiies should be treated as 
if they were bare, the insulation being simply an additional pre- 
caution, and wiring should be done by corrpetent men under such 
rules as those laid down by the National Boaid of Fire Under- 
wnters 

(e) Eerosene-oil lamps, especially when provided with glass 
oil-reservoirs, should be trimmed and filled by daylight only, 
and at such points that dripping on floors cannot occur 

(/) Gasoline and fuel oil 

(g) Sawdust cuspidors 

(h) Smoking and the incident dropping of lighted matches and 
cigar stumps 

(i) Improper setting of stoves, permitting live coals to fall 
on the floor, or the overheating of exposed woodwork 

(;) Steam-pipes, in contact with wood or other inflammable 
material 

{k) Movable gas and lamp fixtures, which can be swung 
against inflammable material 

(/) Hot bearings 

(m) Loose matches 

(n) Accumulation of rubbish 

The proper organization of fire companies at shops, freight- 
houses, etc , and the supplying of ample eqmpment, such as 
barrels and buckets of water, fire-hose, extinguishers, etc , should 
also be given careful consideration It is roughly estimated that 
railroads in the United States lose by fire from three to five 
million dollars per year, this not including the losses from small 
fires which arc not usually reported 



PART VI. 

ANALYSIS OF OPERATIONS AND CONTROL OP 
EXPENSES 

The primary object of a railroad coiporation is to manu- 
facture and sell transportation at a profit Into the determina- 
tion of this profit three factors entei They are 

1 Amount of transportation manufactured and sold 

2 Unit selhng price 

3 Unit cost of manufacture 

In addition to the manufacture of transportation, the railroad 
company is usually engaged in the enlargement and improve- 
ment of its property, depending upon net earnings and upon the 
sale of securities foi the funds with which to pay for such im- 
provements Further, the cost of manufacture of transporta- 
tion varies considerably, depending upon the quality of trans- 
portation manufactured and upon the slall with which the 
operations are conducted It will be recalled that the expense 
of operation of a railroad is divisible into three great classes 
according as affected by moderate, vaiiations in the amount of 
business handled, these classes having been termed 

1 Constant Expenditures (which do not fluctuate with any 
ordinary changes in the amount of traffic) 

2 Indirect Variable Expenditures (which, while ultimately 
fluctuating with the amount of traffic, do not necessanly, at the 
time, show any effect from such fluctuation) 

3 Direct Variable Expenditures (which fluctuate immediately 
with fluctuations in the amount of traffic) 

The Constant Expenditures fluctuate largely with the quality 
of transportation manufactured, for example, the size of the 
track force must be doubled or trebled as the requirements for 
smoother track and for cleaner and better-kept right of way are 
considerably elevated 

The Indirect Variable Expenditures can be temporarily 
greatly increased or decreased by building up, or allowing to 
detenorate, the condition of the equipment 

573 
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As the margin of profit and also the working capital in the 
conduct of railway operations is usually quite small, it is 
necessary that the machinery conti oiling the expendituies for 
various purposes be sufficiently delicate and prompt in its action 
to make possible a sufficient movement in the amount of the 
Constant and Indirect Variable Expenditures to balance im- 
portant fluctuations in the earnings The following table shows 
the approximate percentage of expenditure of each of the three 
classes for the various operating accounts 


Operating Account 

Constc*,nt 

Expenses 

Indirect 

Variafilc 

Expenses 

Direct 

Variable 

Expenses 

Maintenance of Way and Struc- 






tures 

16 

7% 




Maintenance of Equipment, Mis- 






cellaneous 

1 

8% 




Equipment Repairs 



18 3% 



Freight Station Service 

2 

0% 


2 

3% 

Other Station Service 

2 

s% 




Yard Supervision 

2 

5% 




Other Yard Service 




7 

1% 

Passenger Tram Service 




5 

8% 

Freight Tram Service 




21 

5% 

Engine Service 




3 

9% 

Other C T Expenses 

11 

7% 




Traffic 

3 

4% 




General Expenses 


5% 




Total 

41 

1% 

18 3% 

40 

6% 


The objects, therefore, of the analysis of operations are two- 
fold 

1 To maintain the proper relation between earnings and 
expenditures and thus uphold the solvency of the corporation 

2 To secure the greatest efficiency of operation and thereby 
increase the net earning power of the property 

It must be evident that, as the President is the officer m 
whose hands the authority over all Departments centers, and 
who, consequently, alone has the broad view covenng the entire 
field, upon him rests the responsibility for the first move in the 
co-ordinating of expenditures to earnings 
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The first duty of the President is to maintain the solvency of 
the corporation under his charge In order to accomplish this 
it IS necessary that the Treasurer be enabled to meet all of the 
legal financial obligations of the corporation, in other words, 
he must have sufficient credit at his command to be able to pay 
the debts of the corporation as they become due 

Following are the usual sources of revenue at the command of 
the Piesident 

1 Earnings from operation 

2 Miscellaneous earnings 

3 Miscellaneous income 

4 Proceeds from sale of securities owned 

5 Proceeds from sale of real estate and other property of the 
corporation 

6 Proceeds from the sale of capital stock and bonds of the 
corporation 

7 Proceeds from notes issued 

The usual sources of expense are 

1 Expense of operation 

2 Taxes 

3 Expenditures for construction, eqiupment and betterments 

4 Miscellaneous disbursements 

5 Interest on bonded debt 

6 Dividends 

7 Matured mortgages and fiotes 

Where it is seen that there is danger of overstraining the 
treasury of the corporation, construction work can be stopped, 
a temporary reduction in the “ constant and the “ indirect 
variable operating expenses can be made, maturing issues 
of bonds can be met by new issues, dividends can be reduced,' 
securities can be sold and ready money obtained therefor, notes 
can be issued to tide over temporary periods of embarrassment 
and various other means can be used to meet the conditions, 
provided sufficient foresight has been exercised to peimit of the 
necessary steps having been taken before it is too late 

In addition to the reports required to keep the President m 
touch with the financial status, it is, of course, necessary that 
he secure sufficient information to have a clear knowledge of 
the general operations of his different departments 
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Following are important reports necessary for the use of the 
President 

1 Monthly General Balance Sheet 

2 Monthly General Income Account 

3 Monthly Statement of Income and its Application {de- 
rived from the General Balance Sheet and. the Geneial Income 
Account) 

4 Monthly Forecast of Receipts and Expenditures 

From the showing made by these four reports he determines 
tne extent to which expenditures for Maintenance and Better- 
ments may be safely increased, or to which they must be reduced 
for the ensuing period, and instructs his Staff of Vice-Presidents 
and other Executives accordingly 

The forecast must now be carefully checked as the days go 
by to see if the expectations are realized If they are not, then 
the policy must be recast to fit the new conditions As aids 
in such checking there are usually provided 

5 Daily Report of Car Loading and of Loaded Car Interchange 

6 Weekly Estimate of Earnings 

In addition to these, he should have brief analyses of the more 
important operations of the system, depending foi further 
detail on conference with the heads of the various Departments, 
who should be expected to have or to readily obtain any data 
necessary to elucidate conditions not made clear by the general 
analysis Among these statements should be the following 

7 Monthly Analysis of Tram Accidents 

8 Monthly Analysis of Engine Failures 

9 Monthly Analysis of Slow Orders in Effect on Main Tracks 

10 Monthly Analysis of Delayed Trams 

11 Statement of Condition of Power and of Bad-Order Cars 
^ at End of Month 

12 Monthly Analysis of Operating Expenses and Operations 
(Yard, Freight Station, etc ) 

13 Monthly Analysis of Freight Earnings 

Reports 7-11 inclusive are useful in giving an idea of the de- 
gree of perfection of Operation and Maintenance being obtained 

The more detailed analysis of operations should be carried 
out under the direction of the vanous Department heads so as 
to be available for their guidance in the actual operation of their 
Departments In this connection, it should be borne in mind 
that there are two distinct classes of analysis 
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1 Regular periodic analysis, 

2 Special analysis 

The gieat dangei with a complicated system of periodic 
analytical reports is that it soon comes to be regarded as a matter 
of routine, is not given careful study, and is consequently of 
constantly decreasing actual value Further, in many cases a 
thorough examination into the operation of a Department made 
once in six months is very much more effective than a lesi 
complete monthly examination, making it possible to utilize 
the remainder of the time in studying how to remedy the in- 
equalities bi ought to light by the detailed analysis It Hs too 
often the case that the analysis is depended upon to automatically 
produce the remedy, whereas its sole usefulness is in pointing 
out the location of abnormal conditions 

With a view to bringing out, as far as possible, the practical 
use of analytical repoits, it has been thought best to carry 
thiough, in a general way, the analysis of the general opera- 
tions of a hypothetical Railway System, which will be termed 
the East and West Railway Company, and which connects 
the following four distinct classes of territory 

1 Agricultural 

2 Lumber 

3 Coal 

4 Manufactures 

It IS assumed that a new management has just assumed con- 
trol of the System and that it is engaged in learning as much 
and as rapidly as possible in regard to the condition and needs 
thereof The examination is assumed to begin from the stand- 
point of the President and examples of its continuation in 
various directions, in considerable detail, at the hands of officers 
of lower lank, are given, the pnmary object being to illustrate 
not so much a system of reports and analysis, as the general 
principles underlying the advantageous use of and relations 
between analysis and inspection in the control of railway opera- 
tions 

General Balance Sheet —General Income Account. 

The General Balance Sheet, Table 1, as of July 31, 1906, 
shows the general financial status of the property and also 
the change in these conditions since the beginning of the fiscal 
year on January 31, 1906 



Table 1 General Balance Sheet July, 31 » 1906 
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The General Income Account, Table 2, shows the leceipts 
and expenditures for July and also for the seven-months' 
period January to July, 1906, compared with the same data 
for the corresponding penods in 1905 

From the General Balance Sheet and the General Income 
Account may be drawn off the following — 

Table of Receipts and their Application, Month op July, 1906 
Item 

Receipts 

From Increased Liabilities, 

(1) Current liabilities in 

creased, 

From Decreased Assets, 

(2) Interest paid in advance 

decreased 

(3) Insurance Fund de- 

creased 

(4) Cash Assets decreased 

(5) Bills & Accoimts Re 

ceivable decreased 

(6) Matenal On Hand de- 

creased 


Amount 

$30,000 

$ 200 

55.000 
2,548,400 

26.000 

246,000 $2,875,600 $2,905,600 


Dtshursemenis 

(7) To Decrease Liabilities, 

To Increased Assets, 

(8) Track Elevation Fund in- 

creased 

(9) Equipment Fund in- 

creased 

(10) Agents’ Balances in- 

creased 

(11) TrafiSc Balance increased 

For Other Purposes, 

(12) To meet Net Deficit from 

Operation 

(13) To 1% Dividend on Capi- 

tal Stock 


$ 20,000 

30,000 
5,200 

113,000 $168,200 


1,437,400 

1,300,000 2,737,400 $2,905,600 
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Also, 

Table op Receipts and their Application, January 1st to July 31st, 

1906 

Item Amount 

Rccetpts 

From Increased Liabilities, 

(I) Miscellaneous Liabilities increased $ 8,000 

From Decreased assets, 

(2) Interest paid in advance, de- 

creased 200 

(3) Insurance Fund decreased 120,000 

(4) Agents’ Balances decreased 132,800 

(5) Bills & Accounts Receivable de- 

creased 84,000 

(6) Stocks of Sundry Companies de- 

creased 8,000,000 

(7) Matenal on Hand decreased 48,000 

From Net Earnings, 

(8) Total Net Earnings 2,649,000 

Total Receipts $11,042,000 

Applied as follows 
Disbursements 

To decrease Liabilities, 

(9) Current liabilities decreased 91,800 

To increase Assets, 

(10) Real Estate Owned increased 6,000 

(II) Track'Elevation Fund increased 140,000 

(12) Equipment Fund increased 210,000 

(13) Cash Assets increased 6,586,900 

(14) Traffic Balance increased 146 000 

For Other Purposes 

(15) Net Miscellaneous Disbursements 2,561,300 

(16) Dividend (1%) on Capital Stock 1,300,000 

Total Disbursements $11, 042, 000 

Examining the Receipts for the seven-months’ period as above 
drawn off, for item 3 — Insurance Fund decreased $120,000 — 
an investigation elicits the explanation that in May a disastrous 
fire destroyed a considerable amount of Company property at 
Flint and that, as the Railway Company carries its own In- 
surance, the value of property destroyed has been charged 
against this Fund, with the result noted 
The second item of importance (4), is a decrease in Agents’ 
Balances of $132,800 Examination of the General Balance 
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Sheet shows that on July 31 the assets of the Company m the 
hands of its vanous Agents amounted to $2,346,000, a de- 
crease of $132,800 (5%) as compared with January 1, 1906 
In order to determine whether such a balance represents a nor- 
mal condition, we may proceed in two directions An ex- 
amination of the Income Account shows gross earnings for the 
month of July to have been $1,122,000, therefore, the vanous 
Agents are retaimng 192% of the gross earnings of the Railway 
Company for one month, which would indicate in hself very 
lax methods in the way of collecting and otheiwise handling 
the funds of the Company This is further emphasized when 
we examine the Annual Report of the B & 0 R R for 1903, 
from which we gather that the average earnings per month 
are $5,300,000, those of the E & W Company therefore being 
23% thereof 

Comparison of Balance-Sheet Items, B & O R R and E & W R R 


Items 

B & 0 

1903 

E & W E & W 
per cent 
ofB & 0 

Earnings per month 

$ 5,300.000 

1,200,000 

23 

Expenses per month 

3,300,000 

830,000 

25 

Cash on hand and in bank 

15,800,000 

7,157,000 

45 

Material on hand 

4,836,000 

3,200,000 

66 

Agents’ balances 

4,610,000 

2,346,000 

51 

Bills and accounts receivable 

6,680,000 

3,300,000 

50 

Traffic balance (credit) 

1,342,000 

610,000 

45 

Traffic balance (debit) 

1,105,700 

1,500,000 

136 

Accounts payable 

2,641,100 

1,450,000 

55 

Individuals and companies 

2,308,300 

3,150,000 

136 

Pay-rolls 

2,580,300 

500,000 

20 

Agents’ balances are what pex" cent 




of monthly earmngs 

89 

192 


Material on hand is what per cent of 




monthly expenses 

144 

384 


Material on hand represents how 




many months' consumption 

3 

7i 



The Agents' Balances, as shown by the B & 0 annual report, 
are $4,610,000, the Agents' Balances of the E, & W Company 
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being 51% thereof, so that they are relatively very much higher 
than on the B & 0 System, which shows Agents^ Balances as 
89% of the monthly earnings instead of 192% on the E & W 
R R If the E & W R R should reduce its Agents' Balances 
from the present amount of 192% of its monthly gross earnings 
to 90% thereof, the balance would then be $1,080,000 instead 
of $2,346,000 This would add to the cash m the Treasury 
$1,266,000, the annual interest on which, at 5%, amounts to 
$63,300, which is now lost to the Company through its negli- 
gence in this direction, to say nothing of the greater risk of 
loss thiough defalcations and in other ways 

Item 5, “ Bills and Accounts Receivable," shows a decrease 
of 184,000, the General Balance Sheet showing $3,300,000 out- 
standing on July 31st Comparing this with the B & 0 annual 
report shows that the monthly expenditures of the E & W R R 
Company are 25% of those of the B & 0 system, whereas the 
Bills and Accounts Receivable are 50% of the B & C , again 
indicating lax methods in collections Reducing the E & W 
System Bills and Accounts Receivable 50% to bring them on 
the same basis as the B & 0 , would have the effect of bringing 
$1 ,650,000 into the Company Treasury , this, at 5%, netting the 
Company $85,000 per year 

Item 6 shows a decrease in the Stocks of Sundry Companies 
of $8,000,000 Inquiry develops the fact that a large amount of 
securities has been sold for the purpose of securing funds to build 
the new line between Kiowa and Terry, this construction having 
been made necessary by the termination of a trackage agreement 
with the North-Eastern Railway Company covering the right 
to use their track between Kiowa and North Junction Examin- 
ation of Item 13, which indicates an increase of Cash Assets 
of $6,586,700, shows that most of the cash so obtained is now in 
the Treasury or in the Bank, available for immediate use 

Item 11 shows an increase of $140,000 in the Track Elevation 
Fund," and examination of the General Balance Sheet shows 
$750,000 in this Fund, which, it develops, is being added to at 
the rate of $20,000 per month, the amount being charged to 
Maintenance of Way Expenses, the purpose of the Fund being to 
carry out an agreement with the city of Sligo to elevate certain 
tracks through the city Considering that this work does not 
add to the earning power of the property and does not decrease 
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the operating expense, the expense thereof is not a proper 
charge to Capital, it should, ho'wevei, have been charged to 
Income to avoid distorting the Maintenance accounts and thus 
reducing their usefulness for comparative pui poses It is 
expected that the actual work will be commenced when the Fund 
reaches $1,000,000 

Item 12 indicates an increase of $210,000 in the “ Equipment 
Fund ” which, it develops, is being added to at the rate of $30,000 
per month, which amount is charged monthly to Maintenance 
of Equipment expenses, this arrangement being made foi the 
purpose of covering depieciation of equipment, much of which 
was purchased at about the same period a number of years ago 
and which will reqture heavy renewal expenditures in the neai 
future These expenditures will be prowded for out of the 
Equipment Fund and will thus avoid heavy diafts on the earn- 
ings of this future period Examination of the General Balance 
Sheet indicates $3,247,000 available for this purpose July 31st, 
1906 

The General Balance Sheet shows the value of Mateiial on 
Hand July 31st, 1906, as $3,200,000 The General Income 
Account indicates $815,000 as the expenditure for operation for 
July, so that the matenal on hand represents 384% of the 
monthly expenditures As at least 60% of the expenditure for 
Operation is for labor, it is apparent that there is on hand 
sufficient matenal for from seven to eight months^ consumption 
Examination of the General Balance Sheet of the B & 0 
System indicates about 3 months’ supply of material on hand, so 
that if the E & W System were placed on the same basis, a 
decrease of about 60%, or $1,800,000, could be made in the stock, 
this, at 5% inteiest, amounting to $120,000 per year 

Closer attention, therefore, to the three items, Agents’ 
Balances,” “ Bills and Accounts Receivable,” and “ Material on 
Hand ” would have the effect of bringing into the Treasury 
$4,650,000 and of saving $265,800 per year in interest 

In a general way, the General Balance Sheet indicates the 
presence of some $25,000,000 of comparatively available current 
assets and is, in that particular, unusually satisfactory 

Examination of the General Income Account indicates the 
following important changes as compared with the preceding 
year for the seven-months’ period — 



analysis of operations and expenses 5Si) 

(1) Freight Earnings, decreased S963,000, or 20%, 

(2) Maintenance of Way and Structures Expenses increased 
$335,000, 01 58% 

(3) Maintenance of Equipment Expenses increased $210,000, 
01 21%, the result being 

(4) Net Income deci eased $1,566,500, or 99% 

This IS an exceedingly seiious situation 

Examining the results for the month of July indicates 

(1) Freight Earnings decreased 17%, 

(2) Maintenance of Way and Structures Expenses increased 
50%, 

(3) Maintenance of Equipment Expenses increased 20% , 

(4) Net Deficit incieased 20% 

Freight Traf&c and Earnings Analysis 

This statement, Table 3, which is foi the month of July foi 
the seven-months’ penod ending July, 1906, shows for vanous 
classes of fi eight the tons carried, tons earned one mile, earn- 
ings, aveiage length of haul, and the freight rate per ton per 
mile, compaied with the same data for the corresponding 
peiiods of 1905 

Examining the seven-months’ statement, the following im- 
portant changes are indicated as compared wath the preceding 
period — 

Tons earned — No striking changes, corn increased 4%, coal 
increased 10% 

This also applies to tons carried one mile and to average 
length of haul 

The rate per ton per mile shows the following important de- 
creases 

Wheat, 16%, Corn, 19%, 

Lumber 18%, Coal, 49% 

This decrease in rates has resulted in a decrease in gross earn- 
ings of $940,000 At the same time there has been an increase 
of 4,455,000 tons earned ore mile 

Examining the returns f^r the month of July, the following 
appears 



586 


ECONOMICS OF RAILWAY OPERATION. 


Tons earned 


Products of Agiicultuie 

decreased 59% 

Pioducts of Animals 

“ 82% 

Products of Forest 

“ 43% 

Products of Mines 

“ 33% 

Other Commodities 

« 6% 

Grand Total Tons Gained 

“ 29% 


Tons Carried One Mile Decreased 8 5% 

Gross Earnings Decreased 16 7 % 

Average Length of Haul Increased 58% 

Average Rate Per Ton-Mile Increased' 25 6% 

The explanation for this situation is given by the Head of the 
Traffic Department as follows 

Pnor to July 1st, a rate war had been in pi ogress between the 
E & W R R and its competitor, the North-Eastern Railway, 
this covenng the movement of agricultural pioducts to Sligo 
from the Kiowa District and the movement of coal to the Kiowa 
District, the North-East ein Railway having recently completed 
its line from Tyler to a connection with the Central Railway at 
Jasper, enabling it to make a tiaffic arrangement carrying it 
into the coal fields of the Central Railway Also it entered into 
a competition for lumber movement by receiving lumber from 
the river on its new line at a point near Jasper 

On July 1st the North-Eastern Railway found means to stop 
the use by the E & W R R of the line between North Junction 
and Kiowa, over which the latter had pieviously had trackage 
rights, and thereby compelling the lattei to make an additional 
haul via South Junction, amounting to 165 miles on business 
between Kiowa and Sligo, and the lumber fields In order to 
maintain unchanged the total freight charge between these 
Terminals, this increased mileage had to be met by a decreased 
freight rate per mile 

The rapid completion of the new line between Kiowa and 
Terry promises to alter the situation entirely in favor of the 
E & W R R It will be noted, on examining the data for July, 
that the effect of the increased haul has been most serious, as 
might have been expected, in the case of animal products, having 
caused a decrease of 82% in the total tonnage earned, as com- 
pared with the preceding year 
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Summary of Operating Expenses (Table 4) Statistics of Opera- 
tion (Table 6) 

These two statements likewise cover the month of July and 
the seven-months’ peiiod ending July, 1906, with comparisons 
with the coiiespondmg periods of 1905, and complete the 
general view of the situation, m conjunction with the three pre- 
ceding statements 

Table 5 indicates that there has been no increase in the Track 
Mileage or Equipment owned by the E & W Company as com- 
pared with the preceding year For the seven months, there 
has been no change of importance in the passengers or tons hauled, 
although for the month of July the freight hauled shows a heavy 
decrease, this being brought out by the Analysis of Freight Traffic, 
Table 3, already referred to 

Continuing the examination of the Statistics of Operation for 
the seven months’ period, the following is noteworthy — 

(1) Fi eight, Switching and Work-Engine Mileage show an 
increase of 5% each, although there has been no increase in the 
ton-mileage of revenue fi eight hauled 

Standard Engine-Mileage shows an increase of 7% in freight 
service and 8% in switching service 

With an increase of 4% in all Engine Mileage, there is an 
increase of 11% in Engine Hours “ On the Road ” and an in- 
ciease of 10% in Standard Engine Hours “ On the Road ” 

It IS evident that not only has the Average Tonnage per Engine- 
Mile decreased, but the Average Speed of Trains, while on the 
road, has also decreased 

(2) Although Revenue and Company Freight Ton-Mileage 
shows practically no change as compared with last year, Freight- 
Car Mileage shows a decrease of 3%, the Mileage of Home Cars 
showing a decrease of S% This would indicate a heavier 
Average Loading per Car, which is usually attended with im- 
proved results as to Economy of Operation 

An examination of Table 3, Freight-Traffic Analysis, shows an 
increase of 9% in the Ton-Mileage of Coal As the Tbnnage of 
coal per car is above the average, tins, of course, explains in 
part the increase in the Average Tons per Car 

(3) Although the Passengers Hauled One Mile increased but 
2%, the Mileage of Passenger Coaches shows an increase of 10% 
and the Mileage of Other Passenger Equipment Cars shows an 
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iticiease of 7% Tlie Mileage of Passenger Engines shows an 
increase of 1% This indicates that the passenger trains are 
cariymg more cars per train, which increase is not justified by 
the increase in the amount of business 

Examination of the Statistics foi the Month of July shows 

(1) Net Ton- Mileage increased 9%, 

Freight-Engine Mileage increased 6%, 

Freight-Cai Mileage increased 3%, 

Gross Ton-Mileage increased 17%, 

showing a decided improvement in Road Operation, the rela- 
tively small increases of net ton-mileage and freight-car mileage 
as compared with the increase in gross ton-mileage indicates an 
increase in the average weight of car, which is improbable and 
casts doubt on the accuiacy of the data 

(2) Passenger Mileage increased 1%, 

Passengei -Engine Mileage increased 1%, 

Passengei-Car Mileage increased 10%, 

Other Passenger-Equipment Mileage increased 9%, 
showing, as foi the seven-months’ period, an apparently inde- 
fensible increase in the Passenger-Equipment Cai-Mileage 

The Summary of Opeiating Expenses, Table 4, shows the 
following important changes for the seven-months period 
Expenditure for Section Materials increased 580% 
Maintenance of Way and Structures Expenses increased 58% 
Expenditure for Locomotive Repairs increased 61% , 

For the Month of July, heavy increase in the Expenditures 
for Section Materials and for Locomotive Repairs are also in 
evidence In addition, the following changes are of considerable 
magnitude 

Freight-Station Service decreased 8% , 

Other Station Service decreased 15% , 

Locomotive Service increased 25% , 
although examination of the Statistics of Operation shows an in- 
crease in Locomotive Mileage of but 6% 

The entire group of statements indicates the need for an 
immediate investigation into the details of Operating Expendi- 
tures, and into the future probabilities of the Traffic Situation 

Examination of Department Operations 
The further analysis by the Department Head proceeds on 
the basis of 
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1 Analysis of System Operations compared with same 
period of preceding year 

2 Analysis applied to each Grand Division separately, and 
companson of the lesults obtained fiom each 

3 Analysis applied to each Division of the Giand Di\ision, 
selecting for further companson divisions worlaiig under similai 
conditions 

4 Further subdivision of territory and of items of expense and 
work done 

In all cases Companson is the instrument used, the object 
being to locate abnormal conditions and then to investigate the 
causes of such conditions 

The following examples may aid in making this clearer 

Maintenance of Way and Structures — Maintenance of Way 
and Structuies Operating Expenses are governed by an annual 
program prepared after the method described in Chapter 2, 
Part V Table 6 indicates the relation between Program and 
Expenditures — 

Examination shows that the expendituies for the first seven 
months are 2% in excess of the Program, the expen dituic for 
Structure Repairs showing an increase of 6% over the Piogiam, 
and the expenditure for Section Labor a deciease of 2% , in othei 
words, so far as the expenditures are concerned, the Program is 
being closely adhered to 

As regards the renewals of Track Materials, the actual work is 
behind the Program 40,000 cross-ties, 50 miles of lail renewals, 
10 miles of respacing of ties, and 10 miles of regaging of rail 
Taking the ordinary unit cost for performing this work, it would 
require an expenditure of about $17,000 to bring the renewals 
up to the program quantities 

As regards the Budge and Structure woik, this is shown to 
be 13% in advance of the Program requirements, the expenditure 
being 3% in advance Of the total expenditures, 20% is for 
work not specifically authorized, whereas the program indicates 
an expectation of hmiting this expenditure to 10% The 
indications are, therefore, that the Bridge and Structure Program 
work will adhere closely for the year to the Program as to total 
cost and execution 

Therefore, the Department expenditures to date may be stated 
as being $2,000 above the Program, with $17,000 less work 
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done, this $19,000 representing about 1 }% of the total Piogiam 
authority for the 12 months It remains then simply to de- 
termine whether or not the original program was on a reasonable 
basis of expenditure 

The program calls for the renewal of 750,000 cioss-lies in 
1,500 miles of main track, this being at the late of 500 tics per 
mile Under normal conditions, first-class tics should give an 
approximate life of 10 years, and, on the basis of spacing 1C ties 
to a 30-ft rail, this should require slightly over 280 (say 300) 
ties to the mile per year This indicates a decidedly abnoimal 
condition, the necessity for which can be detci mined only by an 
actual inspection of the ties in the track, and as 700,000 of the 
750,000 main -track ties and 20,000 of the 60,000 side-tiack ties 
have been renewed, it is evident that but little can be done this 
year in the way of effecting a saving, even if the tics were not 
required 

However, the following data are compiled from annual reports 


Table 7 — Statement op Track Mileage and op Til-Renewals 

1893-1906 


Year 

Miles oi 

1 This 
Year 

F Track 

Built 

10 

Years 

ago 

Tie-Renewals 

Made 

Tie-Renewals Ro<iuired 
on Basis of 10- Year Life 

During 

Year 

Total 

Including 

Year 

Total 

Including 

Year 

During 

Year 

1893 

10 

— 

— 
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50 

— 

— 




5 

650 

— 

— 
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— 
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— 

300 

400 



8 

1450 

— 

700 

1.100 



9 

1500 

— 

800 

1,900 



1900 

1600 

— 

500 

2,400 



1 

1610 

— 

5,000 

7,400 



2 

1620 

— 

30,000 

37,400 



3 

1630 

10 

250,000 

287,000 


30,000 

4 

1650 

40 

875,000 

1,162,000 

150,000 

120,000 

6 

1650 

600 

750,000 

1,912,000 

1,950,000 

1,800,000 

6 

1650 

800 

810,000* 

2,722,0001 

4,350,000 

2,400,000 

7 


— 



4,350,000 

— 

8 


— 



4,350,000 


9 


50 



4,500,000 

150,000 

1910 


100 



4,800,000 

300.000 


*Estimated 
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This statement puts an entirely different face on the tie-re- 
newal situation, as it indicates that the track will, after com- 
pletion of the 1906 program, be short 1,528,000 ties, as compared 
with the number that should have been supplied on the Dasis 
of a 10-year life being secured 

It is good policy to distribute these extraordinary renewals 
as evenly as possible, consistent with keeping the track safe, so 
that, finally, a uniform rate of renewal shall be established 
The rail originally laid in main track having been, for the 
most part, second-hand when laid, the actual inspection of the 
track is the only means of determining the necessity for applying 
100 track-miles of new rail this year As the records show that, 
until this year, very httle new rail has been purchased, and as 
this IS on the basis of complete renewal each 15 years, the amount 
does not, on its face, look excessive, but nught be temporarily 
materially reduced under normal track conditions 

Examination of records of broken rail does not show excessive 
breakage 

The ballast-renewal — averaging complete renewal in 7 J years — 
looks very heavy and lequires investigation on the ground to 
determine its necessity In fact, it is seen, as before stated, 
that the mere collection of a mass of statistics is, in itself, value- 
less , it IS useful only to direct attention to the points where im- 
mediate investigation on the ground is piobably most needed 
Referring once more to the General Balance Sheet (Table 1) 
Item, Track Elevation Fund,” Increase $140,000 during the 
7 months January to July, 1906, it is evident that the entire 
amount set aside for that purpose by the Bridge and Structure 
Program for the calendar year 1906 has already been charged to 
Expenses Therefore, of the $271,000 expended and chargeable 
to Maintenance of Structures, but $131,000 ($271,000-$140,000) 
has been expended for ordinary maintenance 

The Insurance Department gives the information that the 
estimated value of all structures of the Railway Company which 
have an individual value of over $50 is as follows 


Stone and Bnck Bmldings $1,500,000 

Wooden Btuldmgs 600,000 

Wooden Bridges 1,000,000 

Metallic Bridges 800,000 

Miscellaneous . 500,000 


$4,400,000 
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The program lequirement of $180,000 for repairs necessary 
for safety and to prevent deterioration,’’ represents 4% on the 
valuation of all structures and 11% on the valuation of the 
wooden structures only — not very valuable data, but still in- 
dicating fairly average expenditures 

The program allowance for structure repairs amounts to $265 
per mile of road per year A summary of the Budge and 
Structure programs, as authorized, shows the entire authority of 


$400,000, subdivided as follows 

1 Necessary for safety . $160,000 

2 Necessary to prevent deterioration of structures 20,000 

3 Desirable to reduce maintenance costs 5,000 

4 Desirable to add to earning power of Company 5,000 

5 Desirable to improve appearances 30,000 

6 Desirable for miscellaneous reasons (track elevation 

at Shgo) , 140,000 

7 Miscellaneous unforeseen expenditures 40,000 


Total $400,000 


Evidently it was possible to reduce this total by nearly the 
sum of items 3, 4 and 5, whatever may be the present situation 
Good policy would apparently dictate executing items 1 and 2 
during the early part of the year, and the remaining work later, 
if no unexpected decrease in earnings intervened 

The program calls for an expenditure of $450,000 for Section 
Labor for the year 

The principal track material renewals and the estimated 
labor cost for renewals may be set down as follows 


Rail, 150 miles @ $100 $ 15,000 

Ballast, 210 miles @ $300 63,000 

Ties, 810,000 @ 12 cts 97,200 

Miscellaneous 24,800 


Total labor “ Track Material Renewals” $200,000, 


leaving ($450,000 - $200,000 = ) $250,000 for “ Track Mainten- 
ance,” Roadway Policing ” and “ General Cleaning ” of 1,500 
miles of road for one year =$170 per mile 
Assuming labor at $1 40 per day and 300 working days per 



TABLE 8— SECTION LABOR— July, 1906 
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year, gives an average of 0 4 man per mile of road, which is very 
low 

The July expenditure for “ Section Labor shows the follow- 
ing subdivision of expense among the five Divisions comprising 
theE &W Ry (See Table 8) 

This table directs attention to the very heavy expenditure for 
'' Track Laboi — that is, for mam and side-track lining and 
surfacing and similar work (see Part III, Account No 301) on 
the Sligo Division, as compared with the average on the System 
‘‘ Applying Track Materials — Account No 302 — is also very 
high, but this is known to be due to the rail and ballast work 
The Sligo Division, then, is apparently one of the first to require 
examination by the officer in charge of the Maintenance of Way 
Department 

It may well be that he cannot say at once whether $30 per mile 
is too high or not for Track Labor ” for this Division, but, if 
he finds that there has been for a considerable period such a 
discrepancy in cost between this division and others of the same 
physical character, he will then be justified in requiring a satis- 
factory reason therefor By examining the division lecords, 
light may be thrown on the subject 

Let us assume that further examination discloses the following 
data in regard to the division expenses 


Table 9 — ^Hours “Track Labor,” by Districts, Sligo Div , 1905 




Item 

A 

B 

C 

D 

Number of Trains per Day 

44 

21 

16 

10 

Miles of Road 

100 

50 

50 

100 


Miles Mam Track 

1 05 

1 06 

1 00 

1 00 

PER 

MILE 

Miles Siding 

0 57 

1 96 

0 21 

0 48 

Switches 

3 62 

13 30 

1 40 

4 30 

OF 


Mam Track, line and surface 

1,799 

2,087 

652 

1,029 

ROAD 

Hours 

Side Track, line and surface 

412 

926 

76 

100 


Labor 

Gaging rail , 

159 

328 

14 

— 



Respacing ties 

160 

372 

9 

— 


The principal item is, of course, the “ Main track, line and 
surface,” which vanes from 652 hours per mile per year on 
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District C to 2,087 hours on B,with a variation of but Strains 
per day on the two districts Also, Distnct A, with 44 trains 
pel day, is about 10% lower on labor than Distnct B 

Here again, the range of investigation has been narrowed so 
that the Department Head, by personally examining the con 
ditions on 50 miles of road, can feel that he has seen that which, 
from the standpoint of costs, it is most important should receive 
his attention 

A compilation from the labor distribution sheet (see Form 
M W 2, Part IV) shows that, on subdivision B, the hours ex- 
pended per section on “ Mam-Track, Line and Surface were 
faiily uniform, except on three sections, Nos 2, 6 and 9 
They show the following per mile of main track 

Section 2 400 hours 

" 6 6,000 hours 

9 5,000 hours 

A careful examination of these sections discloses the following 
facts 

The rail, ties and ballast on all are in good condition There 
are no differences in physical conditions on Sections 2 and 9 that 
should bring about differences in maintenance costs, but a study of 
the men seems to point to incompetent direction and to possible 
dishonest time-keeping on Section 9 

Section 6 presents several important features that throw light 
on its high costs 

The headquarters are located two miles beyond the end of 
the section, consuming about one hour a day going to and from 
work For a gang of 8 men this means 8 hours at 15 cts or 
$1 20 per day, equal to $360 per year A section-house could 
be provided at the center of the section for $900, and would earn 
30% on the investment 

The handcar is so badly worn that it will make 4 miles per hour 
instead of 8 As the section is 5 miles long, this loses hours 
per day for 8 men, or 10 hours in all, amounting to $1 50 per day, 
or $450 per year A new handcar would cost about $30 

Tamping picks instead of end tampers are in use, though the 
ballast IS fine enough to permit of the use of end'tampers This 
accounts for probably 2,000 hours of unnecessary labor 

There is one half-mile of the track in a very soft cut, which, ac- 
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coidmgtothe foreman, lequires about 30% of the time he spends 
in surfacing It should requiie normally g 5 ~ 


of the surfacing = 1,200 hours = $180 per year is wasted by 
this poor drainage The cost of tile drams to relieve the situation 
IS estimated as 2,000 ft x 10 cts = $200 — ^neaily 100% profit 
on the investment, to say nothing of the increased safety afforded 
trains 

Altogether, the situation does not reflect much credit on the 
division officers 


Maintenance of Equipment (see Table 10) 

The expenditure to August 1st for Locomotive Repairs dunng 
1906 was $500,000, oi at the rate of $1,875 per engine per year, 
or 6 4 cts per mile run, which, though much greater than that 
during 1905, is not necessanly excessive 

The condition of equipment this year, as compared with last, 
however, makes this expenditure look decidedly unfavorable 
Let us assume the average percentage condition representing 
various conditions of engines as follows 


1st class 80% 

2nd “ 60% 

Shop in 60 days = 40% 

“ “ 30 days = 30% 

In shop =25% 


Then the average condition of the power stands 48% m 1906, 
as against 52% in 1905, as follows 


1906 

80X0 SO = 64 
100X0 60 = 60 
60X0 40 = 24 
60X0 30 = 18 
100x0 25 = 25 


1905 

(85 + 25) XO 80 = 88 
IIOXO 60 = 66 
40X0 40 == 16 
40X0 30 = 12 
100X0 25 = 25 


400 191 

191 

— = 48% 

400 


400 207 

207 

~ = 52% 

400 



Table 10 — Analysis of Maintenance of 
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Table 11 — ^Analysis of Locomotive Service 
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Between Dispatclitnents 23 h 12 m — 1 — — 24 h 
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An examination of the record of engine failures shows a greater 
number per mile run than during the previous year, and thus 
corroborates the conclusions drawn from the other data 
The object of all of this investigation being 
1st, to learn the actual conditions, and 
2d to apply the proper remedy, 

let us assume that actual examination of the equipment settles 
beyond a doubt the fact indicated by the records that the ex- 
penditures in the past have not maintained the engines m proper 
condition What next ^ 

1 Was the expenditure intelligently applied f* 

2 Are the repair plants adequate to the economical main- 
tenance of the equipment 

If the work was properly pei formed with an adequate repair 
plant, then there must have been something abnormal about the 
condition of the engines to begin with 
The condition statement shows that at the end of July, 1905, 
there were 50 engines on siding in bad order awaiting shop 
room, and that this number had increased to 60 by the end of 
July, 1906 There were 50 engines in shop July 31, 1905, as 
against 40 engines in shop July 31, 1906 What has become of 
the space for the other 10 engines ^ How many engines can the 
shops accommodate at one time^ 

Information is furmshed to the effect that there are 50 repair 
stalls, but that, owing to the reduction in force now in effect 
and to the desire to turn engines out as rapidly as possible, the 
men are being concentrated on fewer engines 

This may be a good or a bad move If an individual engine 
record is kept (see Part V page 333), a short inspection will 
disclose the relative costs of doing work with this as compared 
with the former methods, and also the relative time required to 
do the work 

Let us assume such a record is available and, as an example 
of its use for special investigation, let us examine into the situa- 
tion as to Fire-box Repairs This is an expensive item of main- 
tenance when the time comes for renewals to commence, and its 
status may throw some light upon the general question of engine- 
repair costs and conditions 

By going back over the record of each engine, the date of each 
fire-box renewal is obtained, and the data is then tabulated 
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Diagram No 1 shows the situation fairly well for a period of 
23 years The heavy full line AAA shows for each year the 
number of engines owned The light full line B B B shows the 
number of fire-boxes renewed each year, and the light full line 
C C C shows the total renewed to and including each year 



Diagram No 1 — ^Engines Owned Normal and Actual Fire-Box Re- 
newals from 1883 to 1906 AAA, Engines owned, BBB, Fire-box 
renewals for year. C'CC’, Fire-box renewals, total to date, DDB, Fire- 
box renewals, normal for year, EEE, Fire-box renewals, normal to date 

The dotted line D D D shows the number of fire-boxes that, on 
the basis of a four-year life, should have been renewed each year, 
and the dotted line FFF shows the total to date on the same 
basis , 

It is, at a glance, apparent that, during the years 1902-1904, 
these renewals have been badly neglected 
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The extending of this analysis to the other important hiemarrf 
engine repair shows the same conditions to have existed. The 
needed work has not been done Why ? Was stifficient money 
authorized and expended to have made possible the execution of 
needed work^ 

The determination of the amount of money required for this 
purpose can be arrived at only approximately by learmng what it 
has cost elsewhere or at other times to secure such efficient 
maintenance, and by comparing these with the CQsts under con- 
sideration Usually allowance must be made for differences in 
conditions On a large property it is nearly always possible 
to find places where the work is in satisfactory condition, and 
these can be used as the standards of comparison The in- 
dividual engine record permits of such selections being readily 
made for this purpose Analysis of the general situation as 
regards Freight and Passenger Car maintenance is, in hke 
manner, a question of comparison of output costs and con- 
dition along lines which the foregoing illustrations should make 
apparent 

The reader is referred to Tables 10 and 11, and to Part V for 
further examples and illustrations along analytical lines, as 
the subject has already been treated at some length in Part V 
in relation to Maintenance of Equipment conditions 

Special Analyses 

As an example of the application of analysis to the solution 
of special problems, the following will serve 

A division of a certain railway system lay partly in praine 
country, much exposed to high winds, and partly in hilly and 
less exposed country Complaint was made that it was im- 
possible to secure effective service from the switch hghts through 
the prairie country, owing to the lights being frequently ex- 
tinguished by the high winds The lamps were cared for usually 
by young men employed as lamplighters, and paid an agreed 
amount per lamp per month, the lamps were of a number of 
different types Airangements were made for two reports 
(a) From the lamplighter, reporting lamps found not burning 
at the time of the morning inspection, this report giving the 
following information 

(1) Location of the lamp , 
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(2) Kind of lamp (iha various types of lamps were designated 
by letters pamLed on the different lamps) , 

(3) Lamplighters^ opinion as to what caused the failure 

(b) Locomotive enginemen's report of lamps noticed not 
burning This report merely stated the location, date and 
Engineman’s train number 

No fault was found where reports were made of lamp failures, but 
where a report from the engineman was received and no report 
was received from the lamplighter, the latter was taken to task 
for failing to make the report, as were also the engmemen of any 
following trains during the night who did not likewise report the 
failure In this way reports of almost all failures were obtained 
The number of lamps of each kind on the district, and also the 
number of lamps of each kind under the charge of each lamp- 
lighter were obtained 

A statement was made each month showing the number of 
lamps per failure, of each of the different types, this statement 
soon indicated that the type of the lamp had nothing to do with 
the failures A statement was also made monthly, showing the 
number of lamps per failure under the charge of each lamplighter , 
this immediately directed attention to the men having the most 
, trouble, and it was soon found that lack of pioper instructions 
as to the care of lamps was largely responsible for the conditions 
Also, the explanations offered by the lamplighters and the 
reports of frequent failures of certain lamps called attention to 
individual defective lamps, which weie replaced by good lamps, 
thus causing the failures to cease 

It was found that the number of failures rapidly increased 
for a short time in the early Spring and the late Fall, at the 
beginning and end of the warm season , this brought about the 
use of different grades of oil for the two seasons, and also a slight 
difference in the regulation of the height of the flame 

The reports also indicated that the theory that more trouble 
was experienced through the praine country than through the 
hilly country was a mistaken one, there being no apparent differ- 
ence when the number of lights involved was taken into con- 
sideration, this serving to illustrate the fact that, in the absence 
of definite figures, the judgment is sometimes much misled by 
conditions which are overlooked 

The result of this method of attacking the problem was a re- 
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duction of about 80% in the number of lamp failures the first two 
months, the labor of compiling the reports amounting to very 
little 


As an example of special analysis of unsatisfactory car and 
engine conditions, the following tables are mterestixig They are 



Diagram No 2 —Grand Southern System —Engine and Car Situation, 
8 00 p m May 29, 1904 


the results of statistics collected showing the car and engine situa- 
tion on an entire system at a selected date and hour 

These figures, after compilation, were made the subject of 
careful study and discussion at a meeting of the ofi&cers of the 
vanous divisions, thus calling attention to a large number of 
abnormal situations which were immediately investigated 






TABLE 12 — Analysis of Freight-Station Service 
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* Number of Cars received 4 cars forwarded by Yards 
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With a view to applying, if possible, remedies which would lead 
to an impiovement of the conditions In addition to its in- 
terest as an example of analysis of a complicated situation, it is 
of value as furnishing an instantaneous picture of actual 
operating conditions Diagram No 2, illustrates the situa- 
tion as to the freight cars on the property, and attention is 
especially called to the small number of cars actually in motion 
This is not regarded as a particularly unfavorable showing, but 
is presented as illustrating the losses which are continually 
being met with from various causes which prevent the keeping 
of caisin actual motion toward their various destinations Of 
course, the value of these statistics to the officers for whom 
they were gathered is greatly increased by the possession by 
the officers of detailed knowledge of the various local condi- 
tions, and by their ability consequently to determine at once, in 
many cases, whether the apparently abnormal conditions were 
justifiable or not 

Diagram No 2 shows graphically the situation in general 
as to cars and engines m service, and attention is called to the 
rapidity vith which the situation can be grasped by aid of the 
diagram, as compared with the effort necessary to obtain the same 
insight from the tabulations 

In prepanng the diagram, the divisions were arranged in the 
order of the number of cars respectively on hand The great 
discrepancy on the different divisions in the relations between 
a Number of engines m service, 
b Number of cars on line, 
c Number of cars moving, 

IS very apparent, Some of it is due to local conditions, and some 
of it represents poor performance, the figures furnish an excellent 
starting point for getting in touch with the real situation 

As further examples of special investigations and of Inspector's 
reports of conditions found as a result of inspection, the follow- 
ing — ^from actual practice — are given, and should furnish a 
good idea of the character of such work 

Mr A B Smith, February 6, 19t)4 

General Superintendent Transportation 
Dear Sir 

In looking over the records of Passenger Tram Movement of Division B 
for ten days from January 23rd to February 2nd inclusive, I find the bad 
record made is due principally to the following causes 
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1st Four freight-train wrecks, causing long delays, and m some cases 
necessitating detouring trains 

2nd Cold weather and deep snow The snowstorms causing passenger 
trains to approach railroad crossings, etc , under control 

3rd Inexperienced Engineers running passenger trains, while it may 
not have been altogether the fault of the Engineer, there were five delays 
chargeable to one inexperienced Engineer His report showed “ Engine 
not steaming on account of poor coal,” “ Engine foaming,” this Engineer 
had five different engines One or two other cases of engines not steam- 
ing when Freight Engineers were on them were reported 

4th Shortage of passenger power While it would seem that there are 
enough passenger engines on Division B to move the trains, yet dunng 
this period there were some cases of passenger trains waiting for engines, 
and in a great number of cases engines were turned before they were in 
condition to go out on the road Frequently engines were sent out on 
the road and delayed the trains on account of the engines foaming, which 
was probably due to the fact that they did not have time to wash them 
out It would also seem that, inasmuch as the water east of Jaynes is 
reported as being very bad, the engines using this water should not 
be run west of Jaynes, unless it is absolutely necessary 

5th Poor quality of coal In talking with five or six of the Passenger 
Engineers, they said that on account of the poor quality of coal, and on 
account of considerable snow being in the coal, a coat would form over 
the flue-sheet and this would start the engine to leaking The very best 
Engmeers on the Division have experienced this trouble, and the only 
reason they could give for it was, ” Poor quality of coal ” 

6th In a great many cases passenger trains were delayed ” Waiting 
for tram orders,” which was principally due to trains not making the 
expected time, and the Dispatchers were required to be continually 
changing the meeting-points There were but a few cases of bad delays 
chargeable to Tram Dispatchers’ force, and we would not be justified m 
criticising the work of the Dispatchers at a time when they were unable 
to figure just what the engines would do on passenger trains 

7th During a portion of this penod, the coal dock at Chicago was 
unable to furnish coal to the engmes, necessitating nearly all of the trains 
stopping at Wabash 

8th There is a slow order over the Sandy River Bridge east of Osage 
City, which causes a delay of at least five minutes to every train , also 
during this time, there were slow orders at other points due to defective 
track caused by wrecks The through passenger trains, with the excep- 
tion of No 20 and No 2*1 are scheduled so fast that it is almost impossible 
to recover the loss of two and three minutes at several places, especially 
during the cold weather at a time when engines are not steaming properly, 
therefore, dunng this penod nearly every tram showed a loss of time on 
the Division 

9th One thing that is senously interfering with the passenger train 
movement is the great number of freight engines which are unable to 
successfully haul their trains on account of, as they report, poor quality 
of coal, engines foaming, engines leakmg, etc 
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10th Tram No 1, on two or three occasions, with eleven and twelve 
cars and Class A engine, lost time, as I would say, due to the train being 
too heavy for the time that was expected to be made for such severe 
weather The G engines on these occasions were not available for No 1 
and there were not sufficient passenger engines on the Division to double- 
head or cut the trains 

Last week it was arranged to assign regular engines to all the trains and 
to double-crew them, this should largely decrease the detentions for the 
reason that the engines in the best condition will be assigned to the hardest 
and most important runs, and the engines that are not in the best con- 
dition, that have been catching the hard runs will be assigned to runs like 
No 2, No 1, No 3 and No 5, this will also keep the engines from extend- 
ing over both Divisions, and should at least eliminate the engme-foaming 
west of Jaynes, it will also give the engines a longer layover at Jaynes, 
which will enable the shop people to wash them out as frequently as 
necessary 

During the month of January, 1903, there were twenty-six passenger 
engines on Division B, makmg an average mileage of 4,500 miles During 
January, 1904, there were twenty-five passenger engines assigned to 
Division B (two of them were on Division D, however), but the mileage 
of the engines averaged 5,600 miles, there having been added smce January 
1903, trains Nos 12, 13, 14 and 2nd No 11 Of the twenty-three engines 
that were on the Division, two of them were in the shop, one was on the 
Valley accommodation, two others were laid up on account of being in 
wrecks, which left but eighteen engines to run the sixteen trains This 
I would say, would be sufficient engines to run the passenger trains on 
Division B, were it not for the fact that there was more or less time lost on 
account of small accidents to the engines, then, occasionally, there are 
extra sections of passenger trains, etc 

I attribute the greater part of the trouble for the ten days to Shortage 
of Passenger Power, but the return of the two engines from Division D, 
and the return to service of the two engines that were wrecked, should 
put Division B in good shape for passenger engines 

Number of tnps made by passenger engines on Division B, January 
13th to February 2nd, showing the number of detentions and the causes 
for the same, was as follows 

Passenger trips 610 

Freight trips 50 


Total 660 

Failures 


Low steam 

14, 

or 2 3% of total trips 

Hot parts 

5, 

“ 0 8% 

Poor coal 

14, 

■' 2 3% 

Leaky flues 

8 

“ 1 3% 

Foaming 

12, 

“ 1 9% 

Miscellaneous 

16, 

“ 2 4% 


68 , “ 11 0 % 
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I attach statement showing the assignment of engines and enginemen 
that has just been made 

Yours truly, 

James Brown, 

Inspector of Transportahon 


Assignment op Locomotives and Enginemen to the Various Passen- 
ger Trains 


Trams 

Engmemen 


Engines 

Subdivision 

1 

and 2 

Carter 

and 

Shea 

157 

A 

3 

“ 4 

Hebert 


Holmes 

277 


5 

“ 6 

Higgins 

“ 

Jackson 

137 

<{ 

7 

“ 8 

Gates 

u 

Dumell 

269 

it 

9 

“ 10 

Southern 

« 

Bechtel 

268 

(i 

11 

“ 12 

Laughlin 

<1 

Mooney 

267 


13 

" 14 

Helliker 

(( 

Reilly 

202 

« 

15 

“ 16 

Somers 

(( 

Rose 

175 


17 

“ 18 

Gogan 



217 

(4 

2 

and 1 

Eldred 

and 

Qumn 

274 

B 

4 

“ 3 

Doty 

“ 

Rady 

273 

ti 

6 

“ 5 

Glenn 

(t 

Keplmger 

70 

ii 

8 

" 7 

Kelker 

« 

Skinner 

114 

it 

10 

“ 9 

Dumell 


McCarthy 

278 

u 

12 

“ 11 

Pierson 

“ 

Eaton 

165 

a 

14 

“ 13 

Barden 

u 

McMullen 

285 

a 

16 

“ 15 

Rogers 

“ 

McCarthy 

276 

it 


Engine No 286 — 2nd 5, Divn “ A ” 

Engines Nos 316 and 48, 2nd 5 and Package Local, Divn “ B ” 
Engine No 287 — Extra engine at Forest 


Office of Road Foreman of Engines, Division B 

February 4, 1904 


Mr A B Smith, March 29, 1904 

General Superintendent Transportation 
Dear Sir 

In pursuance of your instructions, an accurate record was kept from 
day to day of the delays occunng to through passenger trains between 
Easton and Chicago for one month, February 10th to March 10th, and I 
herewith give you an analysis of the total delays chargeable to each cause 
on each of the through trams, and a summary of the total delay to all 
the through trams 
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I gather from these statements the followmg 



Delay per 100-mile run | 

1 Total 


Miles Run 

Total Delay 

Operation 

Engines 

Equipment 


Div A 

67,662 

105 H 21 M 

5J M 

3 M 

4 M 

9 M 

Div B 

93,184 

221 H 34 M 

9i M 

4 M 

i M 

14 M 

Ter C ' 

8,717 

8H 09M 

4 M 

H M 

J M 

6 M 

Total 

169,563 

336 H 04 M 

8 

3i M 

4 M 

12 M 


The average total detention to through passenger trams between 
Easton and Chicago amounts to twelve (12) hours per day, divided as 
follows 

Operation 8 hours per day 

Engines 3 hours, 30 mins per day 

Equipment 30 mins, per day 

Total 12 hours per day 


There being an average of twelve through trains, they meet with one 
hour delay each 


Yours truly, 

James Brown 
Inspector of Trans portahon 


Analysis or Delays to Through Passenger Trains Between 
Easton and Chicago — 

February 10th to March 10th, 1904 


Causes 

of 

Delay 

Division A 

Division B 

Division C 

Total 

Time 

Detd 

% of 

Total 

Time 

Detd 

%0f 

Total 

Time 

Detd 

%of 

Total 

Time 

Detd 

I 

%of 
, Total 

Operations 

H M 


H M 


jH M 


H M 


Waiting on 









connections 

5 33 

5 

53 


1 02 

12 

7 28 

2 

Heavy trains 

20 




04 

1 

24 


Switching & 









work on the 









road 

19 21 

19 

2 39 

1 



22 

7 

Slow orders 

12 


12 11 

6 



,12 33 

4 

Block, fol- 









lowing trains 

16 31 

16 

21 29 

9 

20 

4 

36 20 

12 

Meeting & 









passing trams 

5 54 

6 

62 42 

28 



68 36 

20 

R R cross- 









ings & draws 

1 50 

2 

9 05 

4 ' 

1 33 

19 

12 28 

4 
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Accidents tu 
freight trains 
Accidents to 

12 

36 

11 

4 25 

2 

1 17 

16 

19 20 

5 

Persons 




8 




OS 


Weather 




5G 




56 


Miscellaneous 

3 

12 

3 

38 40 

17 

1 09 

14 

43 01 

13 

Total charge- 
able to oper- 
tion 

63 

31 

62 

153 05 

68 

! 

5 25 

66 

224 04 

67 

Enoines 










Hot journals 

6 

3G 

6 

5 05 

2 



11 41 

4 

Hot eccentrics 

1 

14 

1 

1 40 

1 



3 

1 

Brake failures 
Coupler fail- 

1 

10 

1 

1 20 

1 

6 

1 

2 30 

1 

ures 










Injector fail- 



1 

1 







ures 

1 

38 

2 1 

13 




1 51 


Steam - heat 
failures 


36 

2 

40 




1 16 


Leaking hues 

7 

23 

7 1 

9 18 

4 

39 

8 

17 20 

5 

Low steam 
Low steam, 

3 

58 

4 

13 04 

0 

4G 

10 

17 49 

5 

account poor 
coal 

Failures of 




7 45 

4 



7 45 

2 

freight engines 
Failures on 

2 

12 

2 

7 05 

3 



9 17 

3 

other trains 




53 




53 


Miscellaneous 

8 

35 

8 

14 37 

7 

28 

6 

23 40, 

j 

7 

Total charge- 1 
able to ten- 





28 j 





gines 1 

33 

22 

32 

61 56 


1 59 

25 

97 07 

28 

Equipment 





3 



11 26 

4 

Hot journals 

5 


5 

6 26 






Brake failures 
Coupler fail- 


42 

1 

40 

1 



1 28 

1 

ures 


11 


40 


30 

6 

1 21 


Steam heat 


IS 




15 

3 

28 


Miscellaneous 


22 

► 





22 


Total charge-^ 
able to equip- 
ment 

1 ® 

28 

6 

7 46 

4 

4 S 

; 9 

14 59 

5 

Total 

jios 

> 21 

. 100 

|221 34| 100 

1 8 gj 100 

|336 11( 100 


) 
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Through Passenger Trains 
February 10th to March 10th, 1904 


Division A 

Division B 



Times on 

Times on 


Times on 

On time 

Train 

Trips 

time 

Leaving 

Terminal 

time 

Arriving at 
Terminal 

Trips 

time 

Leaving 

1 Terminal 

Arriving 

at 

Terminal 

2 

28 

15 

15 

29 

28 

19 

4 

28 

8 

21 

29 

29 

16 

6 

30 

1 

16 

29 

27 

16 

8 

28 

13 

19 

29 

22 

17 

10 

30 

17 

14 

29 

28 

20 

12 

28 

6 

9 

29 

26 

9 

1 

28 

4 

5 

29 

2 

6 

3 

29 

18 

13 

29 

5 

17 

5 

51 

6 

13 

54 

1 10 

13 

9 

48 

13 

14 

50 

5 

8 

11 

30 

1 

11 

29 

9 

i 17 

Total 

358 

102 

150 

365 

189 

158 

Aver- 







age 


28% 

42% 


52% 

43% 


Division C 


• 

Tram 

Trips 

Times on 
time 

Leaving 

Terminal 

Times on 

time 

Arriving at 
Terminal 

2 

30 

29 

27 

4 

30 

30 

27 

6 

30 ! 

28 

27 

8 

30 

21 

27 

10 

30 

28 

21 

12 

30 

27 

23 

1 

30 

2 

6 

3 

30 

12 

18 

5 

57 

8 

13 

7 

61 

2 

6 

9 1 

31 

9 

17 

Total 1 

389 

196 

212 

Average | 

1 

60% 

55% 




616 


ECONOMICS OF RAILWAY OPERATION 


Delay to Through Passenger Trains Between Easton and Chicago 
February lOtli to March lOtli, 1904 


Division A 


Train 

Oper- 

ation 

% 

En- 

gines 

% 

Equip- 

ment 

% 

Trips 

Run 

Delay 

per 

Trip 

Miles 

Run 

Delay 

per 

100 

Miles 



H M 


H 

M 


j H M 

[ 


Mins 


Mins 

No 

2 

2 38 

43 

3 

30 

57 



28 

13 

5292 

7 

No 

4 

5 28 

83 


44 

11 

24 

6 

28 

14 

5292 

7 

No 

6 

9 07 

70 

1 

42 

13 

2 13 

17 

30 

26 

5292 

14 

No 

8 

2 36 

67 

1 


26 

15 

7 

28 

8 

6292 

4 

No 

10 

10 11 

69 

1 

15 

11 



30 

23 

5670 

12 

No 

12 

2 38 

51 

2 

32 

49 



28 

11 

5292 

G 

No 

1 

4 48 

43 

6 

22 

57 



28 

24 

5292 

13 

No 

3 

5 20 

51 

3 

22 

32 

1 46 

17 

29 

22 

5481 

11 

No 

5 

5 40 

51 

4 

53 

44 

33 

5 

51 

13 

9639 

7 

No 

7 

10 19 

69 

4 

02 

27 

36 

4 

48 

19 

9072 

10 

No 

9 

6 46 

59 

4 


35 

41 

6 

30 

23 

5670 

12 

Tot 

Det 

65 31 

62 

33 

22 

32 

6 28 

1 6| 358 

18 

1 07663 

9 


Total, all delays 105 hours, 21 mins 


Division B 


Tram 

Oper- 

ation 

% 

! 

En- 

gines 

% 

Equip- 

ment 

% 

Trips 

Run 

Delay 

per 

Trip 

1 Miles 

1 Run 

Delay 

per 

100 

Miles 



H M 


H 

M 


H 

M 



Mins 


Mins 

No 

2 

7 29 

76 

2 

22 

24 




29 

20 

7424 

8 

No 

4 

19 41 

83 

3 

19 

14 


43 

3 

29 

49 

7424 

20 

No 

6 

7 38 

50 

5 

29 

36 

2 

09 

14 

29 

32 

7424 

13 

No 

8 

13 11 

86 

1 

32 

10 


37 

4 

29 

32 

7424 1 

13 

No 

10 

5 49 

62 

3 

23 

36 


11 

2 

29 

19 

7427 ' 

7 

No 

12 

12 25 

65 

5 

32 

29 

1 

09 

6 

29 

39 

7424 ' 

16 

No 

1 

9 33 

70 

3 

40 

27 


25 

3 

29 

28 

7427 ; 

11 

No 

3 

12 49 

73 

4 

24 

25 


21 

2 

29 

36 

7424 

14 

No 

5 

26 46 

68 

11 

48 

30 


47 

2 

53 

45 

13568 

18 

No 

7 

29 12 

63 

15 

58 

35 


55 

2 

50 

46 

12800 

18 

No 

9 

9 06 

74 

2 

42 

22 


29 

4 

29 

25 

7424 

10 

Tot 

Det 1 

153 39 

69 

60 

09 


7 

46 1 


364 1 

37 1 

!93184 

14 


Total, all delays 221 hours, 34 mins 
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Division C 


Tram 

Oper- 

ation 

% 

En- 

gines 

% 

Equip- 

ment 

% 

! 

Trips 

Run 

Delay 

per 

Trip 

Miles 

Run 

Delay 

per 

100 

Miles 



H 

M 


H M 


H M 



Mins 


Mins 

No 

2 


15 

62 

9 

38 



30 

1 

690 

3 

No 

4 


11 

100 





30 


690 

2 

No 

6 


14 

48 



15 

52 

30 

1 

i 690 

4 

No 

8 

1 

02 

100 





30 

2 

690 

9 

No 

10 


19 

38 

31 

62 



30 

2 

690 

7 

No 

12 


36 

38 

29 

31 

29 

31 

30 

3 

690 

14 

No 

1 


IS 

100 





30 

1 

690 

3 

No 

3 


10 

100 





30 


690 

1 

No 

5 


51 

94 

4 

' 6 



57 

1 

: 1311 

5 

No 

7 

1 

10 

GO 

47 

40 



51 

2 

1173 

10 

No 

9 


16 

100 





31 

1 

713 

2 

Tot 

Det 1 

T 

25| 

66| 

2 


1 1 

~9 

379 

1 1 

6717 

6 


Total, all delays 


8 hours, 9 mins 


Total Dela\ Between Easton and Chicago 


Trains 

Operation 

% 

Engines 

% 

Equipment 

% 

Total 

Delay 



ll 

M 


H 

M 


H 

M 


H 

M 

No 

2 

10 

22 

63 

6 

01 

37 




16 

23 

No 

4 

25 

20 

83 

4 

03 

13 

1 

07 

4 

30 

30 

No 

6 

16 

56 

59 

i 7 

11 

25 

4 

40 

16 

28 

47 

No 

8 

16 

49 

83 

1 2 

32 

12 


52 

5 

20 

13 

No 

10 

16 

19 

75 

5 

09 

24 


11 

1 

21 

39 

No 

12 

15 

39 

61 

8 

33 

33 

1 

38 

6 

25 

50 

No 

1 

14 

39 

58 

10 

02 

40 


25 

2 

25 

06 

No 

3 

18 

19 

65 

7 

46 

27 

2 

07 

8 

28 

12 

No 

5 

33 

20 

65 

16 

46 

32 

1 

20 

3 

51 

25 

No 

7 ^ 

40 

41 

65 

20 

47 

33 

1 

31 

2 

62 

59 

No 

9 

16 

08 

67 

6 

42 1 

28 

1 1 

10 

5 

24 


Tot 

Det 1 

224 

32 

67 

95 

31 

26 

1 15 

01 

6 

335 

04 


Total, all delays 


335 hours, 4 mms 
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Series of Questions Prepared to Facilitate Inspection of Terminal 

Freight Stations by the Inspector of Transportation, These 

Questions to be Answered Verbally by the Agent at the 
Time of the Inspection 

(1) Who employs the clerical forces, and under whose direction are 
they^ 

(2) What IS your clerical force at present^ 

(3) What IS the average pay of clerks'* 

(4) What clerks have you who are fitted for an agency? For cashier^ 
For Chief Clerk? 

(5) Who employs the platform labor ^ Who promotes them to the 
positions of stevedores, truck loaders, and tallymen? 

(6) What IS your present platform force? 

(7) What is the average pay of tallymen, truck loaders, stevedores 
and truckmen? 

(8) What men have you competent to become tallymen? 

(9) From what Department do you select your foremen and assistant 
foremen^ 

(10) What is their rate of pay^ 

(11) What men have you competent to become foremen and assistant 
foremen ^ 

(12) What discipline has been imposed at your station since January 
Ist^ 

(13) How many clerks have left the service since January 1st, and why ^ 

(14) How many of your platform force have left the service since 
January 1st, and why^ 

(15) What system have you for checking errors against the clerical 
force, and how many errors have been discovered since January 1st? 

(16) What system have you for checking errors against your platform 
force, and how many errors have been detected since January 1st? 

(17) Is the ballot system of handling freight into the cars in force? If 
so, what has been your experience with it^ 

(18) What tracers and claims have you on hand, and when were they 
received? 

(19) Are your arrangements for interchange satisfactory? 

(20) What percentage of the less-than-carload freight is weighed ? 

(21) What IS the custom of other lines regarding weighing their freight? 

(22) What amount or switching charges do you collect per month? 

(23) What system have you for collecting switching charges? 

(24) What car-service rules apply at your station, and are they strictly 
enforced? 

(25) What storage rules apply at your station, and are they stnctly 
enforced? 

(26) How much carload freight do you unload in the house, and how 
long IS it held free? 

(27) What IS the length and width of frontage on the delivery side of 
your freight-house? What is the floor-space in square feet? How many 
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carloads are unloaded per day^ How many delivery clerks are em- 
ployed? What IS the average delay to teams ^ 

(28) What IS the length and width of frontage on the receiving side 
of your freight-house? What is the floor-space in square feet^ How 
many cars are loaded per day ^ How many receiving clerks are employed ^ 

(29) How much refused and unclaimed freight have you on hand, and 
how is it taken care of^ 

(30) How much of the outbound house freight is left over at night ^ 

In tlie making of a systematic study of the situation at the 
different freight houses, a list of questions of this character is 
extremely useful, inasmuch as it prevents the overlooking of 
some matters which should receive attention Similar lists for 
the inspection of yards, etc , would also increase the value of 
inspections made 

Mr a B Smith, 

Gen' I Stipt Transportahon. 

Dear Sir 

I have just completed loolang into the situation at East Wall freight 
station, with reference to the demands of some of the station force for the 
abolishment of the tonnage system and for higher rates of pay, and beg 
to report as follows 

The following statement shows the wages paid and the number of hours 
worked by each class of laboring men at this station for the past year, 
it also shows the average earnings per hour under the tonnage system, as 
compared with the former eammgs on the per-hour basis 

Truck Loaders Stevedores Truckmen 



Earned $45 per mo 

Earned $42 per mo 

Earned 

Old 

Month 

per hr 

(Old Rate) 

per hr 

(Old Rate) 

per hr 

Rate 

April 

181 

173 

169 

161 

150 

140 

May 

174 

(( 

159 

“ 

156 

u 

June 

182 

u 

168 

u 

156 

a 

July 

198 

li 

171 


154 

“ 

Aug 

184 

u 

168 

“ 

162 

it 

Sept 

184 

u 

174 


160 

“ 

Oct 

183 

u 

176 

« 

158 

** 

Nov 

182 

u 

185 

(( 

163 

u 

Dec 

182 

u 

182 

« 

162 

(I 

Jan 

184 


189 

It 

166 

it 

Feb 

184 


179 

u 

161 

u 

Mar 

171 


167 

n 

152 

u 

Average 

182 

173 

174 

161 

158 

140 


The net result of the tonnage system has been to increase the daily 
eammgs as follows Truck loaders 5%, stevedores 8%, and truckmen 
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13% Of course, the men work considerably harder to make this m- 
increase, than they would work on the hourly basis Some of the men 
earned considerably higher than these average figures, leaving the low 
men about the same rate of earning as under the hour basis, but in no case 
were the men allowed less than the old 14-cent rate per hour for truckmen 

The men involved in the recent demands are the truck loaders and the 
truckmen, so far the tallymen and the stevedores having taken little or 
no part thv.rem There are 14 truck loaders and 56 truckmen, and if 
their demand is met with a fiat refusal, I think from five to ten of them 
will quit at once, and probably the remainder will leave the service in a 
day or two If, on the other hand, the rates for tiuckmen, stevedores 
and truck loaders are increased J cent per ton (amounting to 1j;l50 00 per 
month), and the seven lowest tallymen are increased S5 00 a month each, 
I think there will be little or no further trouble There is considerable 
complaint from the men m regard to working long hours and on Sundays, 
which, I think, can be remedied by increasing the force one or two gangs 
This, however, furnishes an additional reason for increasing the rate of 
pay per ton, so that the men will be able, after the increased number of 
gangs IS put on, to earn about the same pay as at present The total in- 
crease at this freight-station, due to the above proposed changes, will be 
about f 250 00 per month 

As further illustration of the dissatisfaction at this point, I beg to advise 
that out of thirty men employed as truckmen in March, twenty-five have 
left the service on account of the hard work, and because of being able to 
secure positions elsewhere at higher wages for the number of hours worked 
The same condition is prevailing throughout April, except that it is 
becoming more acute and is beginning to seriously interfere with the proper 
handling of the business through the transfer Therefore, we must 
either pay higher wages or gather up young men through the country at 
once and trust to keeping them through their hope of promotion I 
would suggest that the following notice be posted at the freight-house 
Friday next 


EAST AND WEST RAILROAD 
Office of the Superintendent 
Western Division 

Smithville, Ohio, April 14th, 1904 

Effective April 15th, 1904, the following rates will be paid for handling 
freight at East Wall freight-station 

Truck loaders $0 11 per ton 

Stevedores 0 10 4 per ton 

Truckmen 0 09 J per ton 


Tallymen now receiving $52 50 per month will be increased to S57 50 
per month 


Jambs Wilson, 
SupertnUitdeni 
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I have gone over this matter with the Agent, the Superintendent, and 
the General Superintendent, and they agreed to the above recommenda- 
tion 

Respectfully, 

James Brown, 

Inspector of TransportaUon 

Mr a B Smith, 

Gen' I Siupt TransportaUon 
Dear Sir 

I beg to call your attention to the following statement showing the 
a\ erage delay to freight cars in transit in intermediate yards for one week, 
January, 1904 

Cars Average Delay 
H M 

Yard A 4,617 10 68 

Yard B 4,480 5 51 

Yard C 2,860 10 59 

Yard D 6,058 10 47 

Yard E 9,826 11 29 

Yard F 1,869 8 24 

Yard G- 238 14 28 

Yard H 2,615 6 29 

Yard I 195 6 15 

Yard J 83 16 52 

Yard K 11 11 16 

Yard L 56 9 06 

Yard M 168 8 28 

Yard N 345 21 52 

Yard 0 1,403 6 30 

Yard P 601 20 32 

Yard Q 56 17 26 

Yard R 107 18 38 

Yard S 12 10 10 

Total 35,500 9 41 

You will note the wide variation in these delays I think the division 
officers should give especial attention to this matter until a better showmg 
can be made 

Respectfully, 

James Brown, 

Inspector of TransportaUon 

Mr A B Smith, 

Gen'l Supt TransportaUon 
Dear Sir 

In pursuance of your instructions to investigate the cause of the ir- 
regular movement of cars from Weston transfer to Chicago, I have made a 
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careful investigation of the movement of these cars and beg to report as 
follows 

Table Showing Time of Removal of Cars from Transfer Platform 


Date 

Number 

Time 

taken 

from 

Destination 

Mar 24th 

of Cars 

2 

Transfer 

6 00 AM 

Waynesville 


“ 

8 

6 00 AM 

Chicago 


if 

2 

11 55 A M 

Waynesville 



7 

11 55 A M 

Chicago 


it 

1 

6 00 PM 

Waynesville 

It 

tt 

4 

6 00 P M 

Chicago 

“ 

it 

1 

11 55 P M 

Waynesville 

ti 

“ 

2 

11 55 P M 

Chicago 

Mar 

25th 

6 

10 30 A M 

Chicago 


26th 

2 

10 30 A M 

Waynes\ille 

“ 

tt 

7 

10 30 A M 

Chicago 

« 


6 

11 55 P M 

Chicago 

It 

27th 

2 

10 30 A M 

Waynesville 

It 

“ 

7 

10 30 A M 

Chicago 

it 


2 

11 55 P M 

Chicago 

it 

2Sth 

2 

10 30 AM 

WaynesMlle 

it 


9 

10 30 A M 

Chicago 

it 

tt 

6 

11 55 P M 

Chicago 

“ 

29th 

2 

10 30 AM 

Waynes\ ille 

it 


7 

10 30 A M 

Chicago 


“ 

1 

6 00 PM 

Waynesville 

it 

tt 

2 

6 00 PM 

Chicago 


tt 

5 

11 55 P M 

Chicago 

it 

30th 

4 

10 30 AM 

Waynesville 

(t 

it 

12 

10 30 AM 

Chicago 

<t 

tt 

4 

11 55 P M 

Chicago 

it 

31st 

1 

6 00 AM 

Waynesville 


ft 

6 

6 00 AM 

Chicago 

tt 

tt 

2 

11 55 AM 

Waynesville 

tt 


6 

11 55 AM 

Chicago 


tt 

1 

6 00 PM 

Waynesville 

it 

tt 

5 

6 00 PM 

Chicago 


I agree with the General Superintendent that it is necessary to move 
the cars from the transfer for Wa3mesville and Chicago twice during the 
twenty-four hours, but this statement seems to indicate that the cars 
are taken out entirely without system, which is, in my opinion, largely 
responsible for their being scattered on the different trams and for the 
consequent irregular movement 
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The number of cars forwarded from Weston transfer to Chicago and 
Waynesville is sufficient to justify the starting of a short-run tram twice 
in twenty-four hours from this pomt, and the transfer cars should be 
placed on these two trains One set of cars should be removed from the 
transfer at 5pm, the train leaving Weston yard at 6PM, arrive at 
Crest me SAM, leave Crest me SAM, arrive at Waynesville 5PM, 
leave Waynesville 7PM, arrive at Chicago 7 AM This will provide 
ample time on the road and m the yards, and will keep the cars together 

A second tram should leave the transfer at 7 A M , making the run in 
the same number of hours 

Respectfully, 

James Brown, 

Inspector of TransportaHon 

Control of Expenditures 

Betterments — Betterment work of magnitude is usually 
executed by contract, and the contracts usually provide for the 
stoppage of the work, if such should become advisable It 
therefore requires merely a statement on the part of the chief 
officer controlling (as the President) of the amount which he 
desires the expenditures limited to, in any given period, in order 
to control the outlay 

Maintenance — The most satisfactory control of maintenance 
is probably obtained by the regulation of the size of the force em- 
ployed, inasmuch as, in most classes of maintenance, the relation 
between labor and material expended is almost constant if the 
force IS reduced, less matenal is used, and vice versa 

The expenditures for maintenance of way can readily be closely 
estimated from month to month in advance, these estimates being 
based on the theory that it will require for the ensuing month, in 
order to secure the same efficiency of maintenance as last year, 
the same expenditure as last year for all items except those in- 
volving the applying of track materials The applying of track 
materials at any particular time is largely an arbitrary matter, 
and the amount of materials to be applied (such as rail, ballast, 
ties, etc ) can be authonzed, this carrying with it the authority 
to employ the force necessary to apply the materials Inasmuch 
as the expenditures for maintenance of way and structures do 
not vary materially with ordinary changes in the amount of 
traffic, it is possible to estimate and control very accurately the 
expenditures 

The control of expenditures for maintenance of equipment 
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IS likewise most easily obtained by the regulation of the amount 
of the pay-roll If it is desired that the equipment shall be 
neither over- nor under-maintained duiing the yeai, a simple 
method of regulating the expenditures fiom month to month 
would be to allow foi locomotive lepairs, foi example, an amount 
equal to the locomotive mileage of the pieceding month multiplied 
by the average cost per mile for locomotive lepairs 

The same method could be used for legulating the expenditure 
for car repairs It is necessary, if exact maintenance shall be 
provided foi, that the expendituies shall bear an accuiate i elation 
to the amount of engine- and car-mileage made, inasmuch as the 
repair expenditures are almost entirely dependent on these 
mileage quantities Having decided on the amount to be ex- 
pended during the ensuing month, it can be most readily legu- 
lated by placing it in the form of pay-roll authonty to the 
officeis in charge of the different shops 
Transportation — ^The expenditures for that class of trans- 
portation expenses classed under the head of Diiect Vaiiable 
expenses, practically legulate themselves Wheie it is necessaiy 
to make a reduction in expenditures, it must be made in the 
other classes of items — those which do not vaiy with oidinaiy 
changes in the amount of traffic — and this must result fiom an 
arbitrary reduction in the forces of this class This usually 
requires a careful study of the pay-rolls by the division officers, 
and the laying off of all employees who can possibly be spared 
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BETTERMENTS 

It IS naturally the practice of the financier to compare the cost 
of operation of one lailroad with the cost of operation of others, 
using various units, such as cost pei ton-mile, ratio of earmngs to 
expenses, etc_ , for that purpose It is seldom, however, that two 
lines have exactly the same conditions under which to operate 
One line may be so situated with refeience to grades and other 
limiting cond tions, and in regard to yards, cars, engines, passing 
tracks, repair-shops and other facilities, that it can, with the 
same effort, perform the various operations involved in trans- 
portation at a lower cost than can another Ime with poorer 
facilities The only opportunity the poorer eqmpped line can 
embi ace for making any equal showing of operations is that 
afforded by superior ability and extra exertions on the part of its 
employees 

Where the attempt to substitute extraordinary exertions and 
ability for adequate facilities is earned to the extreme, the final 
result IS apt to be disastious The employees are continually 
kept under a nervous strain, and, although malang greater exer- 
tions than with proper facilities would be necessary to secure 
equivalent results, receive only the reward of cnticism on 
account of the infeiior results obtained The limit of endurance 
IS finally reached and the men become imtable and dissatisfied, 
the best men breaking down or leaving the service, which gradu- 
ally becomes entirely disorganized 

In order to protect themselves against these extreme demands 
for service, the various classes of employees organize and de- 
mand extra pay for extra work Finding this to result favorably 
from their point of view, and not fully realizing the proper re- 
lations between work and pay, these organizations soon com- 
mence a systematic campaign for the purpose of obtaining as 
much in the way of remuneration and giving as little in return 
for it as possible Further, the extras properly allowed on 

625 
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account of the extraordinary exertions required, due to poor 
facilities, come to be looked upon as ordinal y items of lemunera- 
tion and cannot be done away with when propei facilities are 
piovided 

The question of operation with inadequate facilities is there- 
fore one worthy of careful consideration, even from the stand- 
point of net earmngs alone 

Therefore, aftei having secured the best results legitimately 
obtainable m the operation of a Railway System with the 
facilities at hand, it becomes desiiable to considei in what way 
the net earnings can be increased by additional expenditures 
for betterments There aie but two ways m which the net 
earnings can be inci eased They are 

1 Increase the Gross Earnings 

2 Reduce the Expenses 

Gross earnings can be increased by bettering the service and 
consequently adding to the attractiveness of the product offered 
for sale To this end the following improvements will tend 
A Safer service 
B Faster service 
C More uniform service 
D More frequent service 

E Better and moie conveniently located terminals 
To secure these results, aftei the most has been made of present 
facilities, it is necessary to provide 

1 Better track, involving improved ahnement and grades, 
ballasting, heavy lail and drained roadway of sufficient width 

2 More powerful engines, these requiring in turn, stronger 
track, bndges, turntables, shop machinery, etc 

3 Quicker yardwork, involving the construction of modern 
yards so that switching can be promptly performed and cars 
forwarded with a minimum of delay 

4 Reduced road delays, requiring 

(a) More and properly located passing-sidmgs of sufficient 
length 

(b) Freight-running tracks 
(r) Additional main tracks 

(d) Interlocked railroad crossings 

(e) Block-signals 

(f) Additional telegraph wires, etc. 
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5 Examination into and exploiting of natural resources of 
the country in which the Railway System is located Especial 
attention should be given to the reduction of empty-car mileage 
by obtaining the business in the direction of the empty move- 
ment 

6 Providing of elevators, stock-pens and other shipping facil- 
ities to enable the producer with small capital to do business 

7 New lines, reaching new territory and acting as feeders 
and means of distribution for existing lines, also developing 
producing or consuming territory to supply products, or demand 
for products of existing lines 

Expenses can be reduced by 

A Properly spaced terminals 

B Avoidance of overtime by proper main track, side-track, 
and terminal facilities, and proper dispatching facilities in the 
way of block-signals, sufficient telegraph service, etc 

C Increasing ratio of car capacity to weight of car, and by 
using cars which can be employed mhaulinga vanety of products 

D Increasing the engine load 

1 By use of large engines 

2 By reducing grades and curvature 

E Reducing distance by cut-offs 

E Purchase of better plant for doing work, as 

1 Steam wreclang cranes 

2 Modern shop machinery and tools 

3 Modern coaling stations 

4 Water-punfication plants 

5 Power-ditchers, pile-dnvers, rail-loaders and other equip- 
ment for reducing labor 

6 Use of proper grade of materials, as creosoted bridge- 
timber, treated ties, etc 

7 Replacing of temporary with permanent structures 

In taking up the study of the impro^^ement of an existing 
Railway System, the most general questions must first be con- 
sidered, passing from them to the details, and obtaining a first 
approximation to the scheme of Improvements ultimately to 
be carried out, One of the points necessary to hold constantly 
in mind is the secunng of evenly balanced facihUes 

It IS of little use to enlarge the yard and road facilities if there 
IS a shortage of power and cars Large engines are of little 
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avail if the bridges have not first been made strong enough to 
carry them, or if there are insufficient shop facilities to keep 
them m repair Additional business means decreased net earn- 
ings where siding and yard facilities are inadequate 

It must be further kept in mind that it is not always a question 
of increasing net earnings in the carrying out of Improvements 
Sometimes it is a question of preventing decreased net earnings , 
of, in fact, making the improvements or being driven out of 
business by competition. 

On the general character of the traffic handled by a line 
depends very largely the character of the facilities required 
A line with a heavy coal-traffic requires veiy different facilities 
from one having only freight of a high class which must be 
handled at high speed and with the utmost dispatch In one 
case it is necessary to have low grades, so that veiy heavy trains 
can be handled and the cost per ton for transportation reduced 
to a minimum In the other case the need for speed is so great 
that, within certain limits, comparatively heavy grades are not 
particularly objectionable, as they do not reduce the tonnage 
which can be handled in the length of time requiied between 
terminals 

The traffic of a line, as regards any portion, can be divided 
into three classes 

(a) Traffic neither onginating nor terminating at the point 
under consideration 

(b) Traffic originating at, and 

(c) Traffic terminating at the point under consideration. 

The problem as to the through traffic is to determine how to 

haul It with a minimum interference with the local traffic, 
and under conditions which shall be satisfactory to the owner 
and to the railroad company as regards speed, lates, and cost of 
transportation 

The consideration of traffic originating at the station should 
involve its ultimate destination, its character, and the condi- 
tions under which it can be handled to the best advantage to 
the interests of all parties, also, in case of competitive business, 
how the maximum percentage of #he remunerative traffic can 
be attracted to the line under consideration This cost will 
often depend on comparatively unimportant items For exam- 
ple, if the rate between two points is the same on two competing 



BETTERMENTS 


629 


lines, the shipper may not care by which line the freight is for- 
warded, and the determination may fall on the teamster who 
IS hauling the freight Other things being equal, he will haul 
it to the freight station which is most convenient as to location 
and facilities This does not apply to inbound freight, as the 
teamster has no recourse but to secure the freight from the freight- 
house in which it IS stored Where the commumty has natural 
resources, as coal, lumber, gram, etc , the points of possible dis- 
tribution become of interest even where there is no business at 
present developed 

The study of the inbound business involves the needs of the 
community and the points from which these needs can be satis- 
fied Then by companng the locations from which these ma- 
terials can be procured on the line under consideration, some 
light on the question of facilities can be obtained 



Roadway Improvement 

The capacity of a roadway to carry the load imposed upon it 
depends, in the mam, on 

(1) Condition of and materials in subgrade 

(2) Kind and amount of ballast 

(3) Size and number of ties 

(4) Size of rail 

The load must ultimately be earned by the subgrade, it 
being possible to do two things to aid it in doing so , viz 

(a) Increase the carrying power, per square foot, of the sub- 
grade The secunng of good drainage is the pnncipal means to 
this end, as the carrying power of wet soil is much lower than 
that of dry 

(b) Distnbute the load from each wheel over as many square 
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feet of the subgrade as is feasible This is one of the principal 
functions of ballast, the greater the depth of the ballast the 
greater area will the pressure be distiibuted over 

The closer the ties aie spaced m the track, the greater the 
number dividing the pressure from the rail, and, consequently, 
the greater the area of ballast affected Increasing the length 
and width of the tie also increases the area of ballast affected 

The heavier — and consequently, the stiffer — ^the rail, the 
greater the number of ties contributing to the support of the 
load from any wheel 

It will be noted that, within certain limits, the same results 
can be obtained in five different ways , viz 

(1) Drainage of roadway 

(2) Deeper ballast 

(3) Closer tie spacing (more ties) 

(4) Larger ties 

(5) Heavier rail 

The maximum effect, of course, requiies the use of all five 
Further, we can, to a certain extent, substitute for all of these. 
Added Labor Surfacing Track 

We may describe the two extremes of American track to-day 
by means of the tabulation below 


Weight of rail per 



yard 

50 lbs 

100 lbs 

Number of ties per 30 



ft 

14 

18 

Size of tie 

6 ins X 8 ins X8 ft 

7 ins X 9 ins X 9 ft * 

Ballast, kind 

None (dirt) 

Rock 

Ballast — depth under 


tie 

None 

12 ms 

Width of roadway 

12 ft 

20 ft 


The first class represents light branch-line conditions, and 
makes possible a speed of say 25 miles per hour-higher in dry 
weather, lower after rains 

The second class represents the best track for the heaviest 
and fastest of traffic, so operated throughout the year 

If we assume the track to rest on an embanlcment 4 ft high, 
the difference in the cost of construction per mile can be stated 
as follows 


*A tie 8 ft 6 ms long is the usual practice 
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Rail, 80 tons at $30 

$2,400 

Ties, 700 at 50 cts 

350 

Ballast, 3000 cu yds , at 75 cts 

2,250 

Subgrade, 6000 cu yds , at 30 cts 

1,800 

Spikes, rail fastenings, etc , say 

200 


$7,000 


The gam from this expenditure lies largely in the increased 
capacity of the roadway 

The weight of the engine can be doubled , the safe speed (the 
year round) can be trebled 

The difference in cost of maintenance of the dirt track with 
10 trains per day, compared with that of the ballasted track 
with 40 trains per day, may very roughly be estimated as below 

Rail — The light rail will fail in say 20 years, by bending out 
of shape, while the heavy rail will wear out in 15 years The 
difference m value of new and old rail being in each case about 
$8 per ton, we have 


80 tons X $8 
20 years 


$32 per mile per year for the maintenance of the 
light rail, 


160 tons X $8 1 r 4.x. 4. r 

— r- = $85 per mile per year for the maintenance of the 

15 years 

Ties — 700 extra ties — 10 (average years life) X 50 cts $35 
Credit 15% extra life of ties m ballasted track = 62 ties 
saved per year, at 50 cts $31 

Net increase $4 per mile per year 

Ballast —200 cu yds per yearX75 cts $150 

Section Labor — Little or no difference 


Interest on $7,000 at 

5% 

$350 per year 

Summary — Rail 

$ 53 


Ties 

4 


Ballast 

150 


Interest 

350 


Total 

$557 = 

increased cost of maintenance 


pet year 
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Curve Reduction 

Curvature is objectionable for the following reasons 

1 Its added lesistance to tram movement may lestnct the 
maximum freight tram tonnage 

2 It may materially rest net the speed of passengei trains 

3 It causes added maintenance cost, pnncipally foi rail and 
wheel renewals 

Usually item 2 is the chief one of the objections, and the value 
of curve reduction is theiefore problematical 

The resistance to tram movement is usually assumed as about 
equivalent to that pioduced by a grade of a pei cent equal to 
0 035 X degrees of curvature 

Thus, a 6-degree curve is assumed to offer the same resistance 
as a (0 035X6 = ) 0 21% grade It depends largely, however, 
on the relation between the speed and the superelevation of 
the curve 

As affecting speed, the following table of superelevations is 
illustrative 

The table is computed on the theory that the propei elevation 
for a given speed is such that the wheel-loads on each rail shall 
be equal The allowable safe speed is computed on the theoiy 
that not more than two-thiids of the weight of the vehicle should 
be carried by one rail 

This limits the maximum elevation to 8 ins to piotect a tram 
standing on a curve 


Curve Superelevation Table 


Degree 

of 

Curve 



Speed in Miles 

PER Hour 




10 1 

20 1 30 1 

40 1 50 1 

60 1 

70 1 

80 


Superelevation of 

Outer Rail in 

Inches 




1 


(60) 

4(30) 

U*=o) 

14 (80) 

11 (80) 

24 (80) 

34 (80) 

2 


(79) 

4(80) 

li (80) 

24 (SO) 

34 (SO) 

5 (80) 

7 C80) 

3 

\ 

(64) 

4(66) 

2 (70) 

34 (75) 

51 (80) 

74 (SO) 


4 


(56) 

1 (03) 

24 (62) 

44 (68) 

7 (74) 

10 (SO) 


5 

h 

(50) 

li (53) 

3i (57) 

52 (63) 

8f (70) 



6 

h 

(46) 

14 (49) 

34 (54) 

61 (60) 

104 (67) 



7 

i 

(42) 

2 (45) 

44 (51) 

n (57) 




8 

4 

(39) 

24 (42) 

5 <'49) 

9 (56) 




9 

4 

(38) 

24 (41) 

5H47) 





10 


(36) 

2| (40) 

64 (46) 





11 

I 

(35) 

3 (38) 

7 (44) 



i 


12 

1 

(33) 

34 (87^ 

74 (43) 





13 

1 

(32) 

34 (36) 

8 (42) 





14 

1 

(31) 

4 (35) 

9 (42) 





15 

u 

(28) 

44 (33) 

10 (40) 
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The figures m parentheses show the maximum safe speeds for 
the rates of curvature and superelevations given Thus, for a 
speed of 40 miles per hour a superelevation of 3-| ms is proper 
for a 3-degree curve, which is then safe at 75 imles per hour 
It will be noted that, up to 4 degrees, the limiting effect on 
speed is slight, provided the maximum elevation is used This, 
however, increases the resistance offered to slow trams 

The following table illustrates the i elation between rail wear, 
curvature and ton-mileage There is, however, a wide variation, 
dependent upon the amount of superelevation of curves, speed, 
quality of lail, attention given to maintenance, etc 


Degiee 

Life of 

of 

Rail 

Curve 

Ton-miles 

Straight Line 

200,000,000 

2 

160,000,000 

4 

125,000,000 

6 

95,000,000 

8 

70,000,000 

10 

50,000,000 

12 

40,000,000 


Permanent, Replacing Temporary, Structures 
The strengthening of budges involves several classes of work 
In the case of iron and steel bridges it usually involves replace- 
ment with stronger structures In the case of wooden trestle 
bridges, the bents and floors are usually of ample strength, and 
the addition of one or more stringers is all that is necessary, 
thus, the gain in carrying power is quite disproportionate to 
the small added cost for construction and maintenance 

The renewal of wooden bridges with stone and iron structures 
is a frequent form of betterment, usually involving, also, the 
filling of a portion of the old structure, and serves well to illustrate 
this general class of betterment The question arises as to 
when it is or is not profitable to make such replacements There 
are two elements involved 

(1) Reduced direct future maintenance cost, and 

(2) Decreased danger of accidents 
Versus Increased interest charges 
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Let us assume that a wooden bridge requires renewal each 
eight years and that it requires in repairs in that time an expen- 
diture equal to one-fourth its cost 

The yearly charge for renewal and repairs then amounts to 
15 6% 

If money can be obtained on a 5 % basis, there is neither gain 
nor loss in replacing with a permanent structure requinng no 
repairs and costing (15 6-5 ~) 3 1 times as much as the tem- 
porary structure, regarding the matter solely from the main- 
tenance point of view In addition there [is the problematical 
value of the increased safety 

Usually there are many improvements required on a rail- 
road, some can be shown to earn 5 % on the investment re- 
quired, others will earn 10, 15, 20%, and so on If the whole 
field IS systematically canvassed, the items showing the greatest 
returns can usually be executed first 

Spacing of Terminals 

In the working out of a general scheme of improvement of a 
railway system, the locating of terminals is one of the first 
items requiring attention The elements governing are rather 
numerous and conflicting, among them being 

(1) Minimum mileage allowance per trip determining the 
wages of engine and train crews, (usually a minimum of 100 
miles is allowed, without reference to how much shorter than 
this was the actual trip made) 

(2) The length of a run must not be so great as to 

(а) Overtax the endurance of train and engine crews The 
fireman is the chief sufferer on abnormally long runs , 

(б) Permit the fire and ash-pan to be clogged with cinders on 
account of the distance between ash-pits, 

(3) Terminal delays to engines 

Almost without regard to the length of the run, from five to 
eight hours are necessary for the overhauling of the engine at a 
terminal, at the completion of its trip , of this time from three 
to five hours is an arbitrary delay not varying with length of 
the run, the shorter the distance between terminals, the greater 
the percentage of the time of the engine so lost 

(4) Cost of engine attention at terminals 

Much of this expense does not vary with the length of the run, 
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and IS, consequently, less per mile the farther the terminals are 
apart 

(5) Delays to cars at terminals 

It usually means a delay of about 10 hours to a car m passing 
it through a teiminal, without reference to the distance betv.een 
terminals , consequently, the greater the distance between 
terminals, the less the percentage of the total time of the car 
lost by such delays 

(6) Terminal expense of handling cars 

This IS almost independent of the distance between terminals, 
and, consequently, the cost per car-mile for such expenditures 
IS less the greater the distance between terminals 

(7) Locating the terminal at a point of change in the ruling 
grades of a district makes it possible to utilize, to the fullest ex- 
tent, the advantages of the low-grade line, reducing the distance 
over which the light tonnage train must be hauled 

(8) The situation as to the location of branch-line junctions 
local centers of industry, etc 

The recent laws regulating the handling of interstate freight 
limit the location of terminals by requiring that train- 
men shall be on duty not to exceed 16 hours, this probably 
places the distance between terminals at from 100 to 125 miles 
On a broken high-grade line they can be at a greater distance 
apart than on a low-grade line, as the engine is loaded to 
capacity a less percentage of the time, and can maintain a 
higher average speed on a broken than on a uniform-grade 
line 

Road Facilities 

Inasmuch as the wages of train and engine crews, the con- 
sumption of fuel by the locomotive, the train load which the 
engine can haul, the capacity of the railroad and other items of 
more or less importance depend upon the time taken by a tram 
to cover the distance between its terminals, and, as this time 
can be divided into two items, viz 

A Time actually in motion, and 

B Time not in motion, 

it IS of importance that the item B, “time not in motion,” 
which does not directly aid the tram in passing over the road, 
shall be reduced to a minimum 

In moving trams over the road, it is necessary to provide 
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1 For the passing of slow trains by tiains of higher speed, 
moving in the same direction 

2 For the passing of trains m one direction by trains moving 
in the other direction 

3 For the supplying of water and coal to the engines as often 
as may be required 

4 For the conveying of information to the tram and engine 
men as to what they are desired to do with reference to other 
trains — whether they shall proceed or not 

In order that item B — “Time not in motion’^ — shall be kept 
at a minimum, these operations must be so conducted as to 
consume as little time as possible 

Main and Side-Tracks 

The passing of trains is, of course, effected by the use of 
separate tracks The various steps in the development of tracks 
for this purpose are as follows 

A Single main-track with passing sidings at intervals de- 
pending on the density of the traffic 

B When the density reaches a certain point, a second main- 
track IS constructed This does away with delays due to item 2, 
“ Passing of tiains in opposite directions,’^ as each direction has 
a separate track, passing-sidmgs being now requiied only for the 
slow trams to let following fast trains by 

C Third, fourth and other main-tracks come in time so that 
slow and fast trains can be kept out of each other’s way 

It is almost impossible to estimate the cost of delays to trains — 
especially passenger trains, as Revenue as well as Expenses is 
affected The effect on Operating Expenses itself is by no 
means clear, though the Overtime Analysis gives the main 
features of it The construction of additional track facilities is 
usually brought about by the need to add to the capacity of the 
road The following study of the effect of siding arrangement 
and location may, however, be of value 

The passmg-siding should be so located as to reduce to the 
minimum the time consumed by the trains using it The lap- 
siding IS the arrangement that seems to give this result Fig 17 
shows Its arrangement under the simplest conditions 

Suppose two freight trains going in opposite directions have 
mstructions, or are required to take siding for a passenger train 
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The west-bound freight enters' the sidmg at D, while the east- 
bound freight enters the other siding at A Both engines on 
stopping are close to the telegraph office at the “ lap/’ where 
orders can easily be given them Upon the passing of the pas- 
senger train, both freight trams are in position to proceed at 
once, the switches B and C being far enough apart to permit of 
both being used at the same time 

At stations where water is supplied for the engines, by locating 
the tank at the lap and using two standpipes placed as shown 
by Fig 18, both freight trains can take water while waiting on 
the siding, while water can also be taken from the mam track 
A coaling station (Fig 19) can also be placed so as to span 

Main C y ^ ~ — \ D Track £as* 

<5mithton Telegraph Offtce 
Fig 17 



Telegraph Office 
Fig 18 


IMater 


Coal 


Fig 19 

the three tracks at the lap and permit of coal being delivered 
to engines on any or all of them 

General practice seems to indicate the need for water-stations 
at intervals of 15 to 25 miles, and of coaling stations at intervals 
of 60 to 70 miles 

As to the proper spacing of passing -sidings, Diagrams A to H 
(pp 639 and 640) give some information 

(1) Diagram A shows the effect of 

(a) Sidings at uniform time-intervals apart 

(b) Trains leaving terminals at intervals equal to twice the 
time-mterval between sidings 

(c) All trams in one direction proceeding at the same average 
speed 
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It will be noted that there are no delays, and that the entire 
movement proceeds with perfect regulanty 

(2) Diagram B shows the effect of starting the south-bound 
trains at intervals somewhat greater than this double interval 
between sidings The south-bound trains having the right of 
track, the north-bound tiains are delayed at each passing point 
by an amount equal to the difference between the double siding- 
interval and the south-bound tram inteival, and arrive at the 
northern terminal at the same intei vals as the depaiture-intervals 
of the south-bound trains, thus i educing the road-capacity in 
both directions, in addition to causing heavy delay expense 

(3) Diagram C shows the effect of inci easing one of the siding 
intervals by replacing two sidings by a single siding between 
them Unless the intei vals between the south-bound tiains are 
increased, the north-bound trains cannot cioss the longer in- 
terval 

Diagram D shows the lesult if the intervals between tiains, 
north- and south-bound, are made to equal the longest double 
interval between sidings 

The capacity of the road, south-bound, is reduced the capacity 
north-bound is reduced and many delays aie caused 

Diagram E shows that the capacity of the load lemains un- 
changed, and the delays are eliminated by making all the siding 
distances apart equal to the maximum 

(4) Diagrams F, G and H show the destructive effect on the 
total capacity of the road of having two classes of trams, as to 
speed, in the same direction 

While it is true, in practice, that, due to delays of many lands, 
local conditions and othei reasons, no perfect system of tiain 
movement, such as indicated by these diagrams, is feasible, yet 
we may gather certain general rules therefrom for guidance 
They are 

(а) The equal spacing of sidings is desirable 

(б) The time of departure of trains from terminals has a great 
influence on delays 

(r) The greater the number of classes of tiains as to speed, 
the more complicated and expensive the operation 

{d) The simpler the relation between speeds of the different 
classes the better i 

The tram dispatcher has, at best, many troubles, and it is not 
desirable to add to them unnecessarily 
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Diagrams Showmg Spacing for Passing-Sidings 
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Diagrams Showmg Spacmg for Passmg-Sidings 
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Betterments are concerned solely with rule (a) It sometimes 
happens that by very much extending a passing-sidmg, it can be 
used as a freight running-track to carry inferior right trains 
forward, without delay, over a long, slow section of track 

General experience seems to indicate the desirability of 
vorking to a final spacing of 5 miles between passing stations, 
limiting the variation to 1 mile either way 

Sign vls 

Delays to trains en route can be greatly reduced by adequate 
systems of signals, of ^hich the general types are 

1 Automatic block 

2 Non-automatic block 

8 Dispatching system 

The use of Interlocking Signals at railroad crossings, by doing 
away with unnecessary stops, operates to the same end 


Yard 



Main Track 

Fig 20 

Freight Yards 

The different freight trains arriving at and leaving a terminal 
contain cars for many destinations The purpose of ayaid is 
to contain these and other cars received from other sources, and 
to provide the means whereby they may be sorted and stored, 
or marshalled into the proper places for departure 

The power used for sorting the cars is the yard-engine, some- 
times assisted by gravity 

There are four types of yard, based on the method used in ap- 
plying this power to the sorting and grouping of cars They are 

1 Drilling yard 

2 Poling yard 

3 Gravity yard 

4 Hump yard 

The drilling yard is operated by a yard-engine working on a 
lead t 7 ack at the end of the yard proper— Fig 20 The engine, 
with as many cars as it can handle conveniently, runs from the 
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yard onto the lead A B (pt C D, if working from the other end 
of the yard) far enough to get all the cars onto the lead It 
then pushes the cars toward the yard, and when a sufficient speed 
has been gained, the first group of cars is cut loose and runs into 
the proper yard track The engine and remaining cars are then 
run out onto the lead again and a second group is switched into 
the yard onto some other track Thus the cars are arranged in 
groups according to requirements 

This type of yard is very slow and is hard on the cars 


Yard 



Fig 21 — Poling Yard 


Pecemng' Y^rd 


Mak&-up Yard 



Mam Track 
Pig 22 


Yard 



(c<) Plan 





(b) Profile 
Fig 23 


(2) The poling yard, Fig 21, differs from the drilling yard in 
that the cars to be switched are placed on one track A B (or C B) 
at the end of the yard, while the yard-engine operates on the 
track a' (or c' d') next to them and, by means of a long pole 
gives each group of cars, one after another, a sufficient start to 
enable it to run into the designated yard-track This method 
IS much faster than the dnlling yard, and consequently enables 
more cars to be handled 

(3) The gravity yard is located on a grade, so that cars, when 
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Started from the receiving tracks, Fig 22, will run into the 
make-up yard 

(4) The hump yard is really a modified drilling yard, so 
arranged as to utilize gravity to a certain extent The switching 
lead (a) , Fig 23, is ai ranged as to grade as shown by the profile (b) 
The cars to be switched are pushed up the artificial hump from A 
to the summit at M Here they are cut loose and are moved 
by giavity toward c into any of the various yard-tracks 

Properly arranged, this is one of the most effective of the 
various types of yards and has an enormous capacity, as an 
almost steady stream of cars can be kept moving through the 
yard 

The operations required to be performed by a yard vary 
widely in different localities In general, they may be described 
in the order of their occurrence, as follows 

1 Inbound train enters yard, engine is detached and proceeds 
to enginehouse, usually taking the caboose to the caboose-track 
on its way 

2 Yard-engine proceeds to distribute the cars of the tram 
into various tracks according to requirements The cars are 
usually arranged into tracks set aside for the following purposes 

(a) Cars ready to go into trains (generally a separate track 
^ is used for each tram or group of trains, if available) 

(b) Cars that must be weighed 

(c) Cars that must be repaired 

(d) Cars loaded with Company coal — ^to be held here 

(e) Cars to be held for further orders 

(/) Empty cars (often using separate tracks for flats, box, 
stock, etc ) 

(g) Cars for city 
Etc , etc 

3 The cars for a train to be sent out are brought together,, 
the caboose is put on the rear and the road-engine on the head, 
orders are given, air-brake tested, defective cars set out, and the 
tram departs 

4 The internal work of the yard proceeds during all these 
operations and consists in weighing the cars to be weighed, setting 
the damaged cars in on the repair tracks, taking cars to and from 
freight-houses and team-tracks, etc , coal and water for the yard- 
engines, etc 
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All of these operations must be performed with as little in- 
terference as possible, and the success of the yaid as an economi- 
cal machine for handling cars will depend laigely upon the cvtcnt 
to which these movements have been foreseen and piovidcd for 
One of the first piinciples of yard design is to eliminate, as fai 
as possible, backward movement The cai should, theoiclically 
move forward only This would icquire a yaid as per Pig 24 
A Trams are received into the lecciving yard 



B Cars are classified according to destination, etc , into the 
classification yard 

C From this the cars are grouped into tiains m the make-up 
yard 

D E The train is switched into station otdei , oi other specified 
giouping of cars bv destinations, by being run through the 
gridiron yards, 

F And is finally placed for departure in the departuie yard 


c 



Fig 25 — Gndiron Yard. 


Practically, this would usually call for a yard about 5 miles 
long and would be very costly to operate, unless with the heaviest 
of traffic 

The gridiron yard (Fig 25) is an interesting invention foi the 
purpose of quickly arranging a number of cars in any given 
order Let us suppose there are on track A B cars for as many 
different destinations, and it is required that they be arranged in a 
specified order The gridiron consists of 5 tracks in yard B C 
and 5 tracks in yard C D, each holding at least 5 cars 
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In the first track of yard B C we will place the cars for the 
first five destinations , in the second track for the second 5 destina- 
tions, and so on This will arrange the cars in 5 groups, each 
group containing cars for five destinations, but not in proper 
order Taking the cars from track one, we will now switch 
them into the tracks of yard C Dy using a separate track for 
each destination Next, the cars will be pushed forward from 
these tracks in list order onto track D E The cars from track 
two, yard B C, will next be run through yard C D and forward 
onto track D and so on The entire 25 cars are thus arranged 
in any order without a single backward movement 

It IS seldom that a yard has sufficient switching work to 
justify this mechamsm Usually the yard design is limited 
by various factois to such an extent that it is merely a question 
of compromise between conflicting conditions 

The inadequate yard is costly in the following ways 

1 Delay to trains held out of yard 

2 Unnecessary delay to cars due to slow movement through 
yard 

3 High cost of actual yard operation 

4 Damage of reputation of railioad 

Item 4 can, of course, hardly be estimated 

Items 1 and 3 can readily be obtained in any particular case, 
and the cost per car of operating such a yard as may be designed 
can be estimated with fair accuracy Item 2 is sometimes over- 
looked Yard congestion usually occurs at a time when every 
car owned is needed On the basis of a car averaging 20 miles 
per day with a tonnage averaging 10 tons, we have 200 ton-miles 
per day at say J ct per ton-mile, or $1 per day If each car is 
unnecessarily delayed one day in the yard, this loss soon runs 
into large figures 

Care must always be exercised not to confound the results of 
a shortage of power with inadequate yard facilities 

The debit side of the construction of more extensive yard 
facilities includes 

(а) Interest on cost of improvement 

(б) Additional maintenance cost 

These must be added to the estimated operating cost before 
comparing with present cost 
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Thus, for 30 days 

Overtime on account of trains held out of yard $ 300 
Cost of yard operation 3,700 


Total $4,000 

Total cars received and forwarded 8,000 

Cost pel car 50 cts 

Estimate — 

New yard, cost $60,000, 

Interest at 5% for 30 days $ 250 

Added maintenance and depreciation for 30 days 1,260 

Estimated operating cost, 30 days 2,000 


$3,500 

Cost per car 44 cts 
Difference, 6 cts per car 

Estimated saving in car days = I day per car handled This at 
20 cts 

per day equals 6 cts , making a net saving of 11 cts per car, $880 
per month, or $10,560 per year, a profit of 17 + % on 

the investment, in addition to the 5% interest charge 


High-Capacity Cars 

There are two classes of commodities handled by the rail- 
road 

(1) Light — ^with which the ratio of the bulk to the weight is 
such that the car is loaded to its bulk-capacity while yet being 
underloaded with reference to its weight-capacity 

(2) Heavy — with which the car is loaded to its weight-capacity 
while being underloaded with reference to its bulk-capacity 

There is considerable shipment of freight where it is im- 
possible to load the car to either weight- or bulk-capacity, for the 
reason that the freight cannot be held long enough at the point 
of origin to obtain a full ca^-load 

The cost of construction of freight-cars depends, among other 
things, upon two items 

(1) Bulk-capacity of car • 

(2) Weight-capacity of car 

The bulk capacity of freight-cars is limited by 
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{a) Clearance reqmrements, such as dimensions of tunnels, 
bndges, platforms, etc , which the car is required to clear in its 
progress over the road 

(6) Admissible length of car— the longer the car the greater 
the difficulty in making the parts of sufficient strength to 
resist the shocks to which it is subjected The outside dimen- 
sions of freight-cars are becoming fairly well standardized as a 
result of experience with different sizes 

It IS probable that the average loading of freight-cars does 
not exceed 15 tons, or 30,000 lbs whereas, there are few cars of 
less weight capacity than 60,000 lbs While the minimum 
weight-capacity is, therefore, nearly double the weight of the 
average loading, it frequently occurs with heavy commodities 
that the car could be loaded far in excess of 60,000 lbs if its 
weight-capacity would permit This increased weight-capacity, 
however, means increased cost of car, and the difficulty is to 
determine what increase in the cost of the car is justified by the 
increase in the weight-capacity, remembering that the average 
loading probably does not exceed 30,000 lbs 
The following table gives the estimated costs and weights of 
one metal underframe box-car of the American Railway Associa- 
tion dimensions, of each of the weight-capacities indicated 


Capacity 

Weight 

of 

Car 

Cost 

Lbs lad- 
ing per 
lb of car 

teO.OOO lbs 

i 

’ 38,200 Ihs 

$1,025 

1 7 

tso.ooo " 

41,400 “ 

1,100 

2 1 

1 100, 000 “ 

43,000 “ 

1,145 ' 

1 

2 7 


t Plus 10% overload allowed 


Under average conditions, we may fairly assume that the 
internal resistance of a freight-car is equivalent to the re- 
sistance produced by 8 tons of lading 

Let us assume a railroad whose grades ahd other limiting con- 
ditions are such that its average engine can haul on its regular 
freight-trains, 2,000 adjusted tons, the adjustment being at the 
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rate of 8 tons per car, and that the average lading per car amounts 
to 20 tons 

Then, for cars of capacity of 


One car 

Tram of 2,000 Adjusted Tons 

60,000- 100,000- 
lb car lb car 

b0,000-lb 

car 

100,000-lb 

car 

Difference 

Weight of carlo tons 21 5 tons 

807 5 tons 

921 0 tons 

+ 114 1 ions 

Adjustment 8 8 0 “ 

340 0 “ 

307 0 “ 

- 32 8 " 

Adjusted 

weight of car 27 “ 29 5 “ 

1147 5 

1228 8 “ 

-h 81 3 ' 

Weight of lad- 
ing 20 “ 20 0 “ 

850 0 “ 

768 0 “ 

~ 82 0 tons 

Adjusted 1 

weight of car 

and lading 47 “ 49 5 “ 

1997 5 tons 

1996 8 “ 


Number of 

cars in 

train 

42 5 

38 4 “ 

- 4 1 


It IS, of course, the empty cars and the cais loaded with mer- 
chandise and other light commodities that bnng down the 
average load per car The use of larger capacity cars, by 
enabling a heavier load of the other commodities to be carried, 
would result in increasing the aveiage car-load, the preceding 
table showing the necessity for this if the high-capacity car is to 
prove economical — owing to the inci eased weight of the car 
itself 

With all 60,000-lb capacity cars, 33 tons is the maximum 
lading with 100,000-lb, capacity cars, 55 tons, or 22 tons lading 
additional can be handled per car, the added weight of car being 
but 2 5 tons, making 24 5 tons in all 
The icllowing table shows the result of having various num- 
bers of 100,000-lb capacity cars, fully loaded, in a tram of 
similar cars loaded to the average capacity of 20 tons, and com- 
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panson with train of 60,000-lb capacity cars with the same 
average lading 


Item 

Tram of 
60 000 lb 

cars 

100,000 lb 

cars — Numb 

er of fully 

loaded cars 

none 

3 (8%) 

6 (18%) 

9 (28%) 

Number of Cars m Tram 

42 0 

38 4 

36 4 

34 0 

32 0 

Percentage of Cars m 
tram 

100 

90 3 

85 6 

80 0 

75 3 

Weight of Cars 
Adjustment 

Adjusted Weight of cars 
Weight of Lading 

Adjusted Weight of Cars 
and Ladmg 

807 5 tons 
340 0 

921 6 tons 
307 2 

878 6 tons 
291 2 “ 

830 0 tons 
275 0 ‘ 

795 tons 
259 0 

1147 5 “ 

850 0 ‘ 

1228 a “ 

768 0 “ 

1169 8 “ 

834 0 “ 

1105 0 “ 

890 0 " 

1054 0 “ 

940 0 

1997 5 ' 

1996 8 ‘ 

2003 8 ‘ 

1995 0 “ 

1904 0 ‘ 

Average Tons Ladmg per 
Car 

20 

20 

22 9 

26 2 

29 4 

Lading per Car — % , 

100 

100 

114 5 

131 

147 

Ladmg per Tram — % 

100 

90 3 

98 1 

104 7 

110 6 


If the character of the business of the railway is such that 40% 
of its revenue ton-mileage is from transportation of heavy com- 
modities, such as ore, coal, etc , it is reasonable to assume that 
40% of the loaded mileage of high-capacity cars could be with 
maximum tonnage If 30% of the car-mileage is empty, then 
40X0 70 = 28% represents the probable car-mileage loaded to 
capacity 

This means a saving of 100%— (850 -940 -=91%) = 9% in 
tram-mileage, and of 100% - (20 0 - 29 4 = 68%) « 32% in car- 
mileage, with no increase m power required to haul the trams 
In a general way, the effect on operating expenses due to these 
decreases in freight-tram and car-miles may be roughly estimated, 
as follows — 

Maintenance of Way and Structures Little or no change 
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Maintenance of Equipment — 

Fre'ight-Engme Repairs — Reduced in proportion to the re- 
duction in freight-train-mileage 

Yard-Engme Repairs — Reduced m somewhat less propor- 
tion — say 50% — ^to the reduction in freight-car-mileage, as in 
many yards an engine cannot be laid off, but will merely be less 
fully employed 

F?eight-Car Repays Reduced about (25—12 = ) 13% 
(12% being the increased value of the 100,000-lb car, as com- 
pared with the 60,000-lb car) 

Other Items — Little oi no change 
Conducting Transportation — 

Station Expenses — Little or no change. 

Yard Expenses — 

Yaid Supervision — ^Little or no change 
Other Items —Reduced say 50% of the reduction! n freight- 
car-mileage, or about 16% 

Road Expenses — Freight — Reduced in proportion to reduction 
m freight tram-mileage 

Engine Service — Reduced say 50% of reduction in total 
engine-mileage ^ 

Other Items — Little or no change 
Other Expenditures — Little or no change 
We may set down the following data as being a roughly 
approximate average of cost per 100 freight-car-miles, and also 
the change in cost per 100 freight-car-miles due to the reduction 
of 9% in freight -train-mileage and 32% reduction in freight-car- 
mileage resulting from the use of all 100,000-lb cars instead of 
60,000-lb cars under the working conditions before enumerated 


1 

Item 

Cobt pe 

r 100 car-miles, in cents 

i 1 1 


60,000- 
lb car 

100,000- 
lb car 

Increase 

Decrease 

. .. 


Freight Engine Repairs^ 

16 5 

21 9 

5 4 



Yard Engine Repairs^ 

3 1 

4 2 

1 1 



Freight-Car Repairs^ 

50 0 

66 0 

6 0 



Yard Expenses^ 

30 0 

34 8 

4 8 



Road Expenses-Freight® 

200 0 

242 0 

42 0 



Engine Service® 

4 7 

6 6 

1 9 



Total 

304 3 

365 6 

61 2 
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^ Average Engine Repairs per Engine-Mile 7 cts 

Car-Miles per Engine-Mile— 60,000-lb car 42 5 

do, 100,000-lb car with 28% loaded to capacity 32 

Cost of Engine Repairs per 100 freight-car-miles— 60,000-lb car, 

700 

do , 100,000-lb car -with 28% loaded to capacity = 15? =21 9 cts 

32 

^ Yard Engine-Miles per Freight Road Engine-Mile J mile 

Cost of Yard-Engine Repairs per Yard Engine-Mile 4 cts 

Cost of Yard-Engine Repairs per Freight Road Engine-Mile 

= 4/3 « IJ cts 


do , — per 100 car-miles — 60,000-lb car 3 1 cts 

42 5 


do , — — 100,000-lb car = 

133 

32 

4 

2 cts 

® Average Cost of Freight- Car Repairs per 100 Car 

-Miles 


50 cts 

Additional Cost of 100,000-lb Car, — 12% 



6 cts 

^ Average Yard Expense per Car Handled 



A (%) 

Supervision 

5 

cts 

0 

Yardmen 

10 


25 

Yard Enginemen and Firemen 

8 


10 

Fuel for Yard Engmes 

7 

! 

10 ' 


30 

cts 

13 


If car-mileage falls off 32%, the reduced total cost of yard oper- 
ation m per cent is shown by column “ A ” above, the average 
being 13% As the number of cars handled has fallen ofE 25%, the cost 
87 

per car becomes — of 30 «= 34 8 cts per car 
75 


^ Road Expense per 100 Car-Miles 

A 

Wages, Trainmen 

60 

Wages, Enginemen 

5p 

Fuel 

60 

Supplies and Lubrication 

30 


200 
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If car -mileage falls off 32%, the total cost for Road Expense ■will fall 
off 9% (the amount of reduction in tram -mile age), and therefore the 

91 

cost per 100 car-miles will be — XS2 00 — $2 42 


° Roundhouse Men per Engine Handled 
Estimated average cost = $2 00 

Estimated reduction in total cost due to reduction of 9% in number 
of engines handled — 0% 


94 

89 4 


of $2 00 = $2 10 — new cost per engine 


2 00 
42 5 


X 100 == 4 7 cts 


original cost per 100 car-miles 


2 10 
32 0 


= 6 6 cts = new cost per 100 car-miles 


So that, in the items that are materially affected by the change 
from the 60,000-lb to the 100,000-lb car there is an increase 
from $3 04 to $3 66 per 100 car-miles in operating expense per 
100 car-miles This amounts to an increase of 64 cents, or 21%, 
but we must recall that, to handle the amount of revenue 
tonnage requiring 100 car-miles of the 60,000-lb car, there are 

20 

required but 29 ' 4 ^ miles of the 100,000-lb car, and, 

therefore, $3 66X0 68 = $2 49 is the cost for the 100,000-lb 
car, as against $3 04 for the 60,000-lb car, a difference of 55 
cents for each (20x100 = ) 2,000 revenue ton-miles handled 
But we have assumed a yearly mileage of 10,000 and an 
average lading of 29 4 tons for the 100,000-lb car, so the yearly 

^ 10,000X29 4 , 

saving per car becomes 2~000 ^ 

From this must be subtracted the interest and depreciation 
on the difference m cost — $125 — of the large over the small 
car This at 10% amounts to $12 50 and leaves the net profit 
per year $67 50 in favor of the large car, under the assumed 
cond'ihons 



BETTERMENTS 


653 


In actual operation the result should be more favorable, as 
the heavy equipment can be used in the district and service 
best fitting it 

The pui chase of additional freight-car equipment involves 
not only the s%ze but the type of car Page 486 shows the 
usual type of car-shortage data collected, and from these re- 
ports a very good idea of the car-shortage situation throughout 
the year can be obtained 

By talang for selected days the agents’ records of earnings 
from freight billed for shipment on those days, and separating the 
same according to the classes of cars m which the freight was 
forwarded, an idea of the earnings per day of the different 
classes of equipment can be had, thus, the following gives re- 
sults of such an examination 





Average 

Ton- 

Miles 

Average Earnings 

Kind of Car 

Average 
Mileage 
per Car 
per Day 

Average 

Haul 

in 

Miles 

Revenue 

Freight 

per 

Car-Mile 

Mills 

per 

Ton- 

Mile 

Cents 

per 

Car- 

Mile 

Dollars 
per Car 
per Day 

Flat 

11 

210 

10 9 

6 8 

7 4 

0 81 

Gondola 

15 

130 

11 2 

5 6 

6 3 

0 94 

Box 

27 

286 

14 5 

8 0 

11 6 : 

3 12 

Stock 

32 

165 

14 9 

14 8 

6 8 

2 21 

Refrigerator 

91 

360 

7 5 

8 0 

6 0 

5 46 


Evidently, any shortage of refngerator and box-cars should 
be attended to before additional flat-cars are purchased 


Grade Reduction 

The object of grade reduction is to permit of an increased 
train-load being hauled by the engines engaged in that work 
The usual condition of operation is that the greater propor- 
tion of the freight to be hauled is to be transported from ter- 
minal to terminal (although, occasionally, a considerable 
amount is received or delivered at some intermediate point) 
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The ideal grade condition, therefoie, is one v^hicli calls foi the 
same exercise of powei by the engine thioughout the tnp 
XJsu^,lly, however, there are one or more places wheie the grades 
or curvatures are such as to limit the tram-load at these points 
to less than can bq hauled elsewhere In order to utilize the 
full po-^/er of the engine throughout its tnp, seveial couiscs aie 
open Consulting Fig 26, showing a profile with a heavy grade 
between b and d, the engine, proceeding fiom a toward e, 

(1) Upon reaching 6 can "set off sufficient cars so it can haul the 
remainder to c, return to b for another cut ” and continue 
this until the entire train is at c Then it can proceed to c 

(2) Can set off at h and proceed to e, leaving following trams 
to bring the remaining cars to e, or it can return from e 

(3) A helping engine stationed at c can help the tram to the 
top of the hill 

(4) The engine can leave a with only such tram as it can 
haul over the hill 


c 



Fig 26 


It is the province of economic operation to determine what 
IS the best method to pursue Usually, theie is not merely 
one hill m the way, but there are several, each of a somewhat 
different rate of grade 

Grade reduction involves the cutting down of these grades 
to a greater or less extent 
There are two cases 
(a) Actual Grade reduction 

(5) ‘‘ Virtual Grade reduction 

A tram running at any speed has a certain amount of energy 
stored therein, which will carry the train a greater or less dis- 
tance, according to circumstances 

It will, for example, carry it a certain distance up a grade 
before the energy expended in lifting the tram plus the various 
frictional and other resistances bring it to rest 

The following formula propounded by A M Wellington in 
his Economic Theory of Railway Location shows, for a given 
speed, what this height, whrch he calls velocity-head, is. 
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H ( - velocity-head m feet) = 0 0355 (m miles per hour) 
From this formula may be obtained the following data 

For y = 10 miles per hour, i? = 3 55 ft 


= 15 

a 

u 

a 

= 7 99 

U 

= 20 

(( 

u* 

u 

= 14 2Q 

a 

= 25 

a 

(( 


= 22 20 

it 

= 30 

a 

a 

ti 

= 31 95 

u 

= 40 

« 

a 

i( 

= 56 80 

it 

= 50 

(( 

it 

a 

= 88 75 

it 


If we now have a tram running at a speed of 20 miles per 
hour at the foot of the grade, Fig 27, we know that it will 
stop at y, 14 20 ft above b 



Fig 28 


Let us suppose this to be a one-per cent (1 0%) grade, and 
that an engine is attached to the tram which is capable of haul- 
ing the tram up afive-tenths per cent (0 5%) grade It is evident 
that the tram will not stop for some distance beyond y, if the 
engine is working all the time after passing 5 at a speed of 20 
miles per horn How far will it go^ The power exerted by the 
engine would carry the tram up a five-tenths grade, conse- 
quently, in the distance b y the tram would be hfted a height 
equal to 0 005X6 y 

In Fig 28 let us erect a perpendicular at 6 and lay off 6 Af 
to equal 14 20 ft , the height to which the speed of 20 miles 
per hour will carry the tram Though M draw a 0 5% grade- 
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line N P Then the oiigmal momentum of the train due to 
the speed of 20 miles pei houi at h added to the work of the 
engine will cairy the tram to P, for the engine woiking fiom 
bio P develops enough energy to lift the tiam up a 0 5% giade 
foi that distance, or a height of PR, while the 20-milcs-pei- 
lioui initial speed will lift the tiain the lemammg height M b 
Moreovei, if the tiain started from N, it would have stoicd up 
in inci eased speed the energy needed to lift it a distance M h, 
and would be running at a speed at 20 miles per hour at b 

If, now, when the tram stops at P, it finds itself on a grade 
no heavier than 0 5%, with nothing heavier than that giade 
ahead of it, the engine can take the tiain over the hill By 
cutting the grade down fioni P r to the line P 5, this will be 
accomplished As a piecaution, however, it should be cut 
to the line P'S', paiallel to and about 4 ft lower than PS 
We find by consulting the formula that a 4~ft rise conesponds 
to a speed of about lOJ miles per houi, so the tram should be 
lunning at that speed undei oidinary conditions when it i caches 
the reduced grade-line, and should, undei unfavorable condi- 
tions, be able to leacli it at lower speed 

This IS termed “virtual giade” leduction The icduclion 
to the “ actual ” 0 5% grade-line would call for cutting to the 
line b S" — a manifestly more expensive job 

In working out a “ virtual grade ” line it is, of couise, neccs-, 
sary to be sure that the initial speed at the foot of the grade 
can be attained under oidmary working conditions 

Instead of using the fonnula as explained, the same lesults 
can be obtained by taking a tram that the engine can haul 
over the proposed rate of grade and observing where its speed 
in climbing the piesent grade falls to 10 miles per houi This 
IS the beginning point, P', of the new grade-line 

In determining what is the economical grade for adoption 
in any district, the method to employ is as follows 

Lay down a giade-line which is probably too low to be eco- 
nomical to adopt, and roughly estimate the cost Do this 
for several grades of higher rate Assume the rate of inteiest 
at which the money for the work can be had We then have 

Grade A Estimated cost $100,000, yearly interest $6,000 
Grade B “ “ 80,000, 4,800 

Grade C “ “ 60,000, " '' 3,600. 
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Operating saving, estimated — 

Grade A J6,000 Net saving, per year 

B 5,000 Net saving $200 “ “ 

" C 4,000 Net saving $400 “ “ 

Not a veiy promising outlook, but still in favor of grade C, 
and indicating that a still higher late of grade should be figured 

In detei mining the net earning power of a given grade im- 
provement, it must be borne in mind that, with the same type^ 
of locomotive, lower grades bnng about longer trains which 
travel at a slower average speed, and, consequently, this reduces 
the maximum number of trains which can be handled over a given 
single-track line Also, length of passing-sidings and yard- 
tracks must be increased so that the mere cost of reducing 
the grade itself is by no means the entire expenditure incident 
to grade reduction It has been found that, on a single-track 
line with maximum grades of 0 3% and passing-sidings five 
miles apart, a locomotive can not be given a tram which it is 
barely able to start on a 0 3% grade, because of the length of 
time required to go from one siding to another It is probable 
that the maximum tram which can be economically hauled 
on single-track is approximately that which a locomotive can 
haul at about 10 miles per hour on a 0 35% grade When the 
line IS double-tracked, however, the conditions change and 
somewhat heavier trains can be hauled, due to longer runs 
between sidings, consequently the 0 3% grade-line is pretty 
generally legarded as being the line of minimum gradient de- 
siiable with a given amount of rise and fall 

In estimating the saving in operating expenses brought 
about by grade-reduction, it is necessary to keep distinctly 
in mind three classes of freight-service 

] Local Freight — Usually local freight-trams aie not loaded 
to the capacity of the engine on maximum grades, and any 
ordinary grade-reduction will not reduce the number of such 
tiains nor increase the total tonnage which they haul 

2 Fast Freight — Such as mercnandise, penshables, etc 
Grade reduction will, as a rule, not materially affect trains of 
this class 

3. Through Slow Freight — The reduction in the number of 
tiams will be made almost entirely in this class of service 
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The balance of the traffic must also be given caicful con- 
sideration as no saving whatever will accrue fiom grade-reduc- 
tion in the direction in which, owing to the prepondeiance of 
empty-car movement, the locomotives are not alieady fully 
loaded This sometimes means that, by reducing the grades 
in one direction only, the locomotives can be fully loaded m 
both directions 

Grade-reduction is sometimes justifiable on the score of 
^abating tram accidents due to trains paiting at sudden changes 
in the grade Usually the construction of long, vertical curves 
will, by doing away with the sudden changes, lemove this trouble 

The saving in expenses due to the decreased number of trains 
run will be almost entirely in the following items 

1 Wages of tram crews, 

2 Wages of engine ciews, 

3 Hostlmg of engines, and 

4 Repairs of engines, 

each of which may be expected to deciease about in proportion 
to the decrease in engme-mileage and the total saving on ac- 
count of which must pay 

(a) Interest on entire cost of improvement, 

(b) Added maintenance and depreciation cost, 

(c) Profit on the improvement, without which there would 
be no incentive to execute it 

Increasing Engine Loading 

Large Engines — Increasing the capacities (and consequently 
the weight) of freight-engines brings about increase m ex- 
penditure on account of the following items 

(1) Ongmal cost of engine, 

(2) Interest on ongmal cost of engine, 

(3) Cost for repairs per mile run, due to the increased size 
of the engine, 

(4) Strengthening of hght bndges , 

(5) Remodeling of engmehouses, turntables, water-tanks and 
coaling stations to fit the larger engines , 

(6) Remodeling of shop machinery for handling the heavy 
weight , 

(7) Extending passmg-sidings to hold longer trams, 

(8) Extending yard-tracks to hold longer trains, 
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(9) Strengthening of track on account of light rail, insufficient 
ballasting and soft subgrade 

The extent to which items 4 to 9 will call for expenditures 
on account of using larger engines will vary so greatly on dif- 
ferent railroads as to make any special data almost of no value 
A special investigation and analysis in each case will be required 
and, bearing the items in mind, the determination of the cost 
involved in any specific case is not extremely difficult The 
cost of repairs may be assumed to increase about in proportion 
to the increased power of the engine 

The benefit to be derived from the use of heavier engines is 
laigely that due to the handling of heavier trains at the same 
cost per tram-mile for the following items 

(1) Wages of tram-crew, 

(2) Wages of engine-crew (it is sometimes necessary to m« 
crease slightly the wages of the firemen, as their work is 
heavier owing to the greater consumption of coal by the large 
than by the small engines) 

In addition to this benefit there is a benefit from increasing 
the total capacity of the railroad (without materially affecting 
the items of expense already referred to as Constant Expen- 
ditures), the same number of trams being able to haul a greater 
total tonnage 

The choice of types of engines should depend upon the class 
of service which the engine is to perform 

The two classes of service requirements may be stated as fol- 
lows 

A — Variable resistance runs, due to frequent stops or broken 
grades 

An engine to properly handle a suburban passenger tram 
service is required for a time to exert much power in order to 
quickly start its tram Then the demand is comparatively 
light till the next stop is made 

An engine haulmg a tram over a heavy, broken grade-line 
IS subject to the same widely varying demands upon it for 
power, climbing the grade, the full power of the engine is re- 
quired, while going down hill the brake must sometimes be used 

The greatest loss of time will come not from inability to 
make very high speeds over the favorable stretches of track, 
but from slow starting and mabihty to make moderate speed 
up the grades 
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B — Umfoim lesistance luns, made possible by low giades and 
few stops 

A limited expi ess-tram and a heavy fi eight -ti am on a lc\cl 
giade are examples 

In the United States the American type may be taken as the 
beginning of the modem engine Its salient pcculiaiitics were 

1 Two pans of diiveis, 

2 Narrow fire-box, located low and between the wheels 

The need for a heavier engine, capable of fanly high speed, 

pioduced the Mogul, having 1 luce pans of diivcis instead of two 

The Consolidation, having four pans of diivers, was iiatuially 
the next step 

When the Decapod, with five pans of diivcrs, came, the tiouble 
commenced The iigid whepl-base became so gicat that it 
could not go around sharp cuives The type did not pio\c 
generally desirable 

But the demand foi moie powerful engines continued The 
ficight-engme for low speeds, low giades, and heavy trains de- 
veloped along the lines of the foui -driver type — ^thc Consolida- 
tion — but the fii e-box commenced soon to cause tiouble because 
it could not be made of sufficient area, without making it so long 
as to be unsatisfactory in many ways, thcie was no way to 
protect the rear axles fiom the heat, it could not be filed piop- 
erly, and so on So the ivtde fiie-box came, it was placed 
above the drivers and this laised the boiler and the center of 
gravity of the engine 

Still, the demand for a laiger and heavier engine for slow 
speeds continued So, to meet these extreme demands, the 
Mallet engine was designed It has six pans of diivcis and 
these are mounted on two wheel-bases, each set of three pans 
of drivers having its own complement of cylinders 

For high-speed passenger service the American type was 
made larger and laiger, tih, in Older to obtain a large enough 
boiler and fire-box, the weight became too great to carry on two 
pairs of drivers The fire-box being in the way of the laige 
third driver, an engine with a trailer, not used as a dnvei but 
merely supporting the rear of the engine, was designed and 
called the Atlantic type 

Still the engine grew and more weight on the dnvei s for 
very heavy passenger-trams was demanded Then came the 
three pairs of duvers with a trailer and the Pacific type 
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So now we have the following general types 


lYPE 

Amencan 

Atlantic 

Pacific 

Mogul 

Consolidation 
Mallet, Decapod, etc 


USE 

Fast, moderate-size passenger-trains 
Very fast, fairly heavy passenger-trams 
Fast, very heavy passenger-trains 
Fast freight and very fast, fairly heavy 
passenger-trams 
Slow, heavy freight-trams 
Special, very heavy helping service 


For all of these, it is true that the work done m hauling a 
tiam from one point to another in a given time is made up of 
the factors, weight, speed and distance 

If the speed is increased, then, to enable the same engine 
to do the work, the weight must be reduced 

Given the three factors, the engine design in its general out- 
lines comes to view, and economy demands that the service 
and the type of engine shall be compatible 

The primary dimensioning of a locomotive relates to 

1 Grate Area — This determines the amount of coal that can 
be burned per hour, and, consequently, the amount of heat- 
units available to be translated into energy of motion 

2 Heating Surface — This determines the amount of heat from 
the coal that can be used to convert water into steam, and, 
consequently, the percentage of the heat energy freed that 
will be utilized for this purpose 

3 Boiler Pressure. — This determines the amount of energy 
that can be stoied in a boiler of a given size and weight, and. 
also affects the efficiency of the machine as a whole 

4 Cylinder Dimensions — These determine the amount of 
steam, at a given average pressure, that will be consumed per 
stroke, and, consequently, the number of strokes (and the 
number of drivei -revolutions) per minute that can be made 
without using steam faster than it can be produced 

5 Driving-Wheel Diameter — This determines the speed of 
the engine as compared with the speed of operation of the 
cylinders 

The area of the piston in the cylinder determines, for a given 
average steam pressure, the total pressure transmitted to the 
driver 
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The ratio of the length of the stroke of the piston to the 
circumference of the driver determines what peicentage of this 
piessuie communicated to the rail by the diiver as pio- 
pelling force 

6 Weight on Drivers — This determines the amount of pro- 
pelling force at the lail that can be utilized before slipping 
begins 

There are many limiting factors that interfere with the de- 
sign of an engine that shall be suitable foi all purposes Among 
them may be mentioned 

(a) Total Weight — This must be governed by the strength 
of bndges, turntables, etc , as well as by the allowable cost of 
the machine 

{b) Weight on One Wheel — This cannot exceed a ccitam 
maximum vvithout todangenng the floor systems of bndges, 
safety of rail, stability of roadbed, etc 

(c) Out-to-Out Width — ^This is limited by the dimensions of 
bndges, tunnels, etc, and limits, in turn, the diameteis of 
cylinders and boilers, and also other dimensions 

Whether or not the large engine is an economical machine 
has been for a long time a matter of controversy 

Size IS relative, and each advance has brought about new 
pioblems in design and maintenance As the rules used are 
of necessity largely empirical, the earlier engines of any design 
usually develop weaknesses that have to be conected In the 
end, the new machine gives lesults proportionately as good as, 
or better than its piedecessors 

The following table illustrates the diffeiences between the 
principal types of modern road-engines and gives a companson 
of their principal dimensions with those of an early Ameiican- 
type engine 

The saving in expenses due to the decreased engine-mileage 
resulting from the use of heavier engines will be principally m 
the following items 

1 Wages of tram-crews, 

2 Wages of engine-crew (less increase in rate of pay of fire- 
man) , 

Each of which may be expected to decrease about in propor- 
tion to the engine-mileage, and the total saving on account of 
which must pay — 
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(a) Interest on entire cost of improvement, 

(b) Added maintenance and depreciation, 

(c) Profit on the improvement, without which there would 
be no incentive to make it 

Usually, the problem should be to determine the benefit from 
grade-reduction plus heavy power 

Cut-off Lines 
The province of a cut-off ” is to — 

1 Reduce distance between two points, 

2 Reduce grades and curvature, 

3 Give the effect of an additional main track, more favor- 
ably located than beside the original track 

The value of grade and curve reduction can be estimated as 
in the ordinary case 

The value of reduced distance depends upon circumstances 
If the remaining distance between terminals is greater than 
the minimum mileage allowance for trainmen, and the old line 
is abandoned, the following items will show reduced costs 

1 Maintenance of Way and Structures — Nearly all items but 
supervision will be reduced substantially in proportion ‘to the 
reduced mileage (provided the same character of hne is pre- 
served) 

2. Maintenance of Equipment — 

Locomotive Repairs 
Freight Car Repairs, and 
Passenger Car Repairs 

should be reduced in proportion to the decreased mileage, 
other items should show little or no change 
3 Conducting Transportation — 

Station Service, 

Yard Service, 

Engine Service, and 
Miscellaneous 

should show little or no change 
Freight Road Service, and 
Passenger Road Service 

should be reduced about in proportion to the decreased train- 
mileage 
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4. Soliciting Business should show no change 
6. General Expenses should show no change 
Consequently, the saving m 
Maintenance of Way and Structures 
Locomotive Repairs, 

Freight-car Repairs, 

Passenger-car Re pans, 

Freight Road Service, and 
Passenger Road Service 
must pay for 

Interest on Cost of Improvement and 
Provide a Profit on the Operation 
If, on the other hand, the old line (as is usually the case) 
must be retained and confined to local freight and passenger 
business, the situation is somewhat difieient 

The following items should show i educed cost in proportion 
to reduced engine-mileage 

Maintenance of Equipment — 

Locomotive Repairs 
Freight-car Repairs 
Passenger-car Repairs 

Conducting Transportation — 

Freight road Seivice 
Passenger-road Service 

The following items i^hould increase cost about in proportion 
to increased mileage of road 

Maintenance of Way and Structures, 

All except Miscellaneous Accounts, 

Conducting Transportation, and 
Station Service — Combined 

All other accounts should show little or no change The net 
saving must, therefore, meet the interest on the improvement 
and provide the profit, 



I]NDEX. 


PAGE 


^.ccouNTs AND ACCOUNTING (Part III) 96 
Accounting 

Disbursement Accounting 140 

Objects of 96 

Pnnciples governing 97 

Revenue Accounting 

Freight 145 

Passenger 14S 

Accounting department, orgamzation 

of 26 

Accounts, classes of 100 

Closed Accounts 100 

Disbursements Accounts 109 

Additions Betterments and In- 
vestments Accounts 109 

Miscellaneous Disbursements Ac 
counts 111 

Operatm Expense Accounts 112 

Conducting Transportation Ac- 
counts 118 

Credit Fund Accounts 130 

Maintenance of Equipment Ac 
counts 116 

Maintenance of Way and Struc 
tures Accounts 112 

Material Accounts 131 

Memorandum Accounts 124 

Open Accounts 100 128 

Pool Accounts 126 

Traffic Accounts 117 

Expenditures for Maintenance, why 
caused 98 

Open Accounts 100, 128 

Operating Expenditures 
Classes 98 

Constant Expenditures 98 

Direct Vanable Expenditures 99 

Indirect Vanable Expenditures 98 

Railway Accounts, 102 

Receipts Accounts 102 

Capital Receipts Accounts 102 

Earnings from Operation Ac- 
counts 105 

Memorandum Earnings Accounts 
— by commodities 107 

Miscellaneous Income Accounts 103 
Analysis of Operations and Control of 

Expenses 573 

Control of Expenditures 623 


PAGE 


Examples of Analysis 577 

Freight Station Service 608 

Freight Traffic and Earnings 585 

General Balance Sheet, General 
Income Account 577 

Inspector s Questions Covering 
Freight Station Inspection 618 

Inspector s Report of Investigation 

of Freight Station 619 

Reports of Delays to Cars 621 

Inspector’s Report of Investigation 
of Train Delays 609 

Locomotive Service 602 

Maintenance of Equipment 600 

Maintenance of Way and Struc- 
tures 592 

Operating Expenses and Other 
Statistics 587 

Special Analysis 

Car Movement 607 

Lamp Failures 605 

Yard Service 608 

Objects of Analysis 574 

Percentages of Expenditures Con- 
stant, Indirect Vanable, and Direct 
Vanable (Table) 574 

Pnncipal Analytical Reports 576 

Auditing Department 565 

Baggage Agent 61 

Baggageman 58 

Ballast 

function of 276 

kinds 270 

organization for renewal 293 

relative costs 272 

Betterments (Part VII) 625 

Boiler-Water Purification 371 

Brakeman 

Freight 59 

Passenger 57 

Car Inspector 64 

Carpenter Gang Organization 241 

Conductor 

Freight 58 

Passenger 57 

Construction Department, Organization 
of 46 


667 



6G8 


INDEX 


PAGE 


Crossing Watchman tib 

Curve Reduction 6^2 

Cut off Lines 

Departmental Orc animation 7 

Depai tmeiits, Organisation of 20 

Depreciation of Equipment 307 

Directors 1 b 

Disbursements’ Accounts R 0 

Discipline of Employees 7b 

Distnbution of Cais 4b "i 

Divisional Oigani^ation 7 

Economic Operation (Part V) 211 

General (Chapter I) 211 

Expenditures their relative mag 
lutudes 211 

Machinerv Department Operation 

(Chapter III) 2^>7 

Boilei Water 371 

Costs, direct and induect 371 

Water puiification and its re 
suits 372 

Engine Repairs ^ 1 (> 

Engine day, Value of 321 

Engine Failures 3 iO 

General Repairs, when and what 
to make 321 

Individual Engine Recoi d 3 i 

Kind and Time of 31() 

Running Repairs 310 

Freight Car Repairs, Causes and 

Costs 3 11 

Fuel 364 

Chemistry of Combustion 367 

Cost, Items Affecting 364, 367 
Design of Engine 366 

Handling Methods 306 

Qualities of Coals, Relative 361 

Fmng 360 

General 207 

Depreciation, Determination 
and Causes of 307 

Equipment Enits of Measure 

Condition 306 

Size 306 

Wear 306 

Expenditures 

Average on EquipmeiaKepairs 302 
Items Affecting Economy in 300 

Objects of 209 

Relative Magnitudes of 208 

Shop Output, Analysis of Cost 311 

Work Executed by Department 
Preparation 297 

Repairs 297 


Passenger Car Repairs, Causes and 
Costs 344 


PAGE 


Shop Operation 

Engine IcinmaK and Fnpiiu. 
Preparation 14{> 

Engine Crews, Handling 348 

Engine-house Oigamzalion, 
Diagram 349 

Engine house Routine 347 

Engine lerminal Opciations, 
Anal>sis of 3^)0 

Supplies, Use of 353 

Gencial Repaii Sbops 316 

Materials, Handling of 310 

Scrap, Handling of ^(jO 

Shop Oigam/ation U)2 

Shop Rules 

Shop Work Routine — bl oti 
Oiders 'bl 

Standardizing of i nt F)7 

Outlying Engine Facilities 350 

Mamtcnancc of Way and btrucUiics 

(Chaptor II) 215 

C Lrjjcntei Gang Oigani/ ition 241 

Expenditures 

Causes of 217 

Objects of 217 

Relative M igmtudes of 211 

Lumber Speciiications — Structuics 227 
Maintenance of Way Estimates 

BalUst 212 

Expenditures 21 i 

Rail 242 

Tie 2 12 

Section Laboi , 274 

Classes of Woik Performed 274 

Relative Amounts Requiicd 271 

Track Maintenance 276 

Ballast Gang Oigani/ation 203 

Companson of Woik Output 2bb 
Defects of 3 rack 277 

Double Section Organization 287 
Functions of Rail, Ties, Bal 
last, etc 270 

Rail Gang Organi/alion 295 

Regulation of 2S8, 291 

Track Test Car and Recoi d 200 


Store Houses — Mamtenanc eoIV ay 234 


Structure Repairs 

Economic Execution of 227 

Regulation of 219 

Track Matenals 259 

Ballast 

Kinds 270 

Relative Costs 272 

Frogs and Switches 269 

Rail 

Quality 266 

Regulation of Renewals 207 

Rail Fastenings 268 



INDEX 


669 


PAGE 


Tie Renewals 

Cost of 261 

Record of, Diagram 264 

Regulating, Method of 259 

Transportation (Chapter IV) 384 

Car Interchange 468 

Car Movement Record 466 

Car Service 469 

Demurrage 481 

Distiibution of Power 607 

Engine Rating 492 

Atmospheric Resistance 497 

Average Gross Weight of Car 496 
Curve Resistance 495 

Engine Tractive Power 500 

Grade Resistance 495 

Lubrication 497 

Passing Facilities 495 

Side-Wind Resistance 497 

Speed Resistance, Table 495 496 
Summary of Train Resistances 498 
Temperature ^ 496 

Tonnage Rating 500 

Computation for Greatest Ton 
mile per Engine hour 504 

Computation foy High-grade 
Lines 502 

Computation for Minimum Cost 
per Ton-mile 506 

Computation for Speed 502 

Fast Freight Service 451 

Checking of Car Movement 454 

Classification of Freight Ser\ ice 452 
Instructions, Example of 456 

Scheduhng of Special Freight 
Service 453 

Freight Car Distribution 485 

Less than Carload Loading and 
Routing Instructions 444 

Road Service 547 

Arranging Meeting and Passing 
Points 551 

Assigning Engine Crews 548 

Assigning Engines 649 

Passenger Train Service 
Punctuality of Service 552 

Use of Combination Cars 652 

Tonnage Loading of Freight En- 
gines 550 

Train Delays, Analysis of Causes 
of 551 

Routmg of Foreign Cars 438 

of Freight 432 

Station Service 513 

Clerical Work 516 

Accounting and Statistics 517 
Involving the Public 516 

Bill of Lading 616 

Freight BiU 517 


PAGE 


Shipping Order 516 

With Reference to Operation 517 
Memorandum Way Bill 517 

Switching Order 517 

Freight House Operation, Out 

hnes of 517 

Checks on Errors of Loading 

and Unloading 519 

Bhnd Tally System (Unload 
mg) 520 

Check-on Way Bill System 
(Unloading) 520 

Direct Ballot System (Load- 
ing) 521 

Mockndge System (Loading) 521 
Return BaUot System (Load 
ing) 621 

Verbal System (Loading) 520 
Full Loading of Cars 530 

General Shipping Conditions 626 
Irregularity of Flow of Freight 525 
Local Conditions 522 

Handhng of Carload Freight 
over Station Platform 523 
Storage of Freight in Freight 
House 522 

Weighing of Package 
Freight 523 

Method of Delivery to and 
from Teamsters 524 

Over, Short and Damaged 
Freight 521 

Switching 514 

Commercial Switching 515 

Forwarding of Loads 515 

Interchange 515 

Placing of Empties forLoading 514 
Empty CarMemorandumBiU 515 
Switching Order 514 

Train Rules 384 

Definitions 386 

General Notice 385 

General Rules 385 

Rules for Double Track 405 

Audible Signals 407 

Movement of Trains 410 

Double Track Forms of 
Tram Orders 416 

Rules for Movement by 
Tram Orders 412 

Signal Rules 406 

Standard Time 405 

Superiority of Trains 409 

Time-Tables 405 

Visible Signals 407 

Rules for Single Track 387 

Audible Signals 389 

Movement of Trams 392 

Forms of Train Orders 398 



m 


INDEX 



PAGE 

Rules for Movement 

by 

Tram Order 

394 

Signal Rules 

388 

Standard Time 

387 

Supenonty of Trains 

392 

Time Tables 

388 

Visible Signals 

389 

Tram Schedules oi Time Tables 424 

Yard Service 

634 

Consist of Approaching Trains 540 

Switching Cards 

541 

Traffic Congestion 

546 

Tram Make-Up 

636 

Yard Car Recoids 

644 

Yard Engine Schedules 

543 

Yard Switching 

544 

Education of Employees 

70 

Employees, Minor 

56-66 

Employment, Education and Disciphne 

of Forces (Part II) 

67 

Discipline 

76 

Education 

70 

Employment Requirements 

68 

Labor Organizations 

92 

Pensions 

85-89 

Promotion 

74 

Railway Employees — Number 

and 

Classification of in U S 

67 

Relief Organizations — Insurance 

87 

Savings Associations 

79 

Wages and Working Hours 

94 

Engine house Foreman 

64 

Engineman 

63 

Engine Rating 

492, 550 

Engine Repairs 


General 

321 

Running 

319 

Engines 


Assignment of 

549 

Heavy 

668 

Heavy vs Grade Reduction 

664 

Repairs of 

319-321 

Tonnage Rating of 

500 

Tractive Power of 

500 

Equipment Depreciation 

307 

Equipment Units of Measure — size, 

wear condition 

306 

Expenditures 


Control of 

623 

For Maintenance 

98 

For Operation 

98 

Fireman 

64 

Firing of Locomotives 

369 

Foreign Cars, Routing of 

438 

Freight 


Classification and Service 

462 

Routing of 

432 

Freight Brakeman 

59 


PAGE 


Freight Conductor ')H 

Freight Department, Organization of 
Freight- House Operation 617 

Freight Traffic Department Sfi'i 

Development of Business 55') 

Effect on Earnings of Change in Rates 
vs Change in Amount of Traflic 557 
Factors Affecting Freight Rates 666 

Interchange, Equalizmg of 564 

Situation Reports 556 

Freight \ards ()4l 

Fuel 

Costs 364— h)7 

Methods of Handling 3(j6 

General Repairs, Engines 321 

Grade Reduction 653 

Grade Reduction vs Heavy Engines 664 

Heavy Engines 658 

High Capacity Cars 646 

Insurance Department 571 

Inspection to Reduce Fire Risks — 
Causes of Fires 572 

Oigaiiization of 50 

Interchange of Cars 468 

Labor Organizations 92 

Law Departrrent 566 

Analysis of Personal Injury Cases 566 
Organization of h30 

Less-than Carload Freight — Loading 

and Routing 444 

Leverman 60 

Lineman 62 

Machinery Department Operation 297 
Mam and Side Tracks 636 

Maintenance, Expenditures for 98 

of Track 276 

Maintenance of Way and Stiuctures 

Expenditures 215 

Maintenance of Way Lumber Specifi 

cations 227 

Maintenance of Way Storehouses 234 

Minor Employees 66-66 

Officers, Duties op 20-23 

Operating Department, Organization of 36 
Operation 

Economic (Part V) 211 

Expenditures for 98 

Organization (Chapter I) 

Ballasting Gangs 293 

Carpenter Gangs 241 

Departmental vs Divisional 7 

Engine-house 349 

Objects of, how attained 1 



INDEX 


PAGE 


Ponmylv mi'v R R (thapmir') 12 

Pjoih! ttl Or}.mu/Uicni 14 

Iki ud uL ihuctors 16 ■ 

St inihng ConuniUcts ot Direct 

ors 17 

OnU i uf liusittLss 19 

Stock CcitiliL lit — Isbuance of 19 
StockhoUkrs' McttiUKs 19 

By Laws, OUut is and their dutieb 16 
l)t 1* irtmcuts 20 

Duties of Oiliu Ts 20 

AiLOuntinK Dtpartintiit (Firbt 
Vrc Pres ) 26 

Comptroller 26 

Auditor of Disbuiscmonts 29 

Aiuhtui of hrcipht Receipts 28 

Auditor of Passenger Re- 
ceipts 29 

Construction Department 

(Fourth Vice Pres ) 46 

Enguictrof Branch Lines 46 
Freight DopartincntCTlurd Vice- 
Prt^ ) 32 

Freight FrifTic M uwer 33 

Frt igUt Cl tun Agent 33 

Genend Fi eight Agent 33 

Division Freight \gent 33 
Gtneril Olhee Dcpirtment 20 

PusuUnt 20 

First Vice President 20 

Rieond Vui Pusidcnt 21 

Third Vice President 21 

Fourth Viet President 21 

Assistant to President 22 

Seeretary 22 

'Irensfcr Cleik 23 

Rtgistrai of btoek 23 

Law Department (Sectnui Vice 

Prts) 30 

General Counsel 30 

Distnet Counsel 31 

Insurance Department (Fourth 
Vice Pres ) 50 

hupenntendentof Insurance 60 
Minor Bmidoyees 56 

Baggage Agent 61 

Baggageman 58 

Car Inspector 64 

Crossing Watchman 06 

Engine house Foreman 64 

Engmcman 63 

Fireman 64 

Freight Biakeman 59 

Freight Conductor * 68 

Lc verm an 60 

Lineman 62 

Passenger Brakeman 67 

Road Foreman of Equipment 63 
Passenger Conductor , 67 


page 


Station Agent 60 

Station Master 66 

Switch Tender 59 

Telegraph Operator 61 

Track and Bridge Watchman 66 
Track Foreman 65 

Train Dispatcher el 

Yard Master 58 

Operating Department (Fourth 

Vice Pres ) 35 

Chief Engineer 39 

EngmeerBridges andBmld 
mgs 39 

Engineer Maintenance of 
Way 39 

Pnncipal Assistant Engineer 39 
Signal Engineer 39 

Supenntendent of Scales 40 
Superintendent of Water 
Service 40 

General Manager 35 

General Supenntendent of 
Transportation 36 

Inspector of Transporta 
tion 37 

Supenntendent of Dining 
Cars 38 

Supenntendent of Tele 
graph 38 

Supenntendent of Trans 
portation 37 

Supenntendent of Police 33 

General Supenntendent 42 

Division Supenntendent 42 

Chief Dispatcher 46 

Division Engineer 44 

Master Carpenter 45 

Roadmaster 44 

Division Master Mechanic 45 

Engine house Foreman 46 

Road Foreman of 
Equipment 45 

Trainmaster 46 

General Supenntendent of 
■•Motive Power 40 

General Road Foreman of 
Equipment 41 

Inspector of Shops 41 

Supenntendent of M^ive 
Power 42 

Passenger Department (Third 
Vice-Pres ) 34 

Passenger Traffic Manager 34 

Division Ticket Agent 34 

Distnct Ticket Agent 34 

General Baggage Agent 35 

Purchasing Department (Fourth 
Vice Pres ) 51 

Purchasmg Agent 61 




672 


INDEX 


PAGE 


Real Estate Department (Fourth 
Vice Pres ) 46 

Real Estate Agent 46 

Tests Department (Fourth Vice 
Pres ) <^1 

Engineer of Tests 51 

Treasury Department (Fust 

Vice Pres ) 23 

Treasurer 23 

Cashier 25 

Registrar ot Bonds 26 

Organization 

Rail Laying Gangs 295 

Railway G 

Shop 362 

Passenger Brakeman 5 

Passenger Conductor 57 

Passenger Department, Organization of 34 
Passenger Traffic Department 5b0 

Pennsylvania Railroad Oiganization 12 
Pensions S5-h9 

Permanent Structures 033 

Pohce Department 5()9 

Power Distnbution 507 

Promotion of Employees 74 

Purchasing Department 561 

Commodity Values in 1894, 1897 
1902 1903 562 

Organization of 51 

Purification of Boiler Water 371 

Rail 

Function of 276 

Organization of Gang for Laying 295 
Quality 265 

Regulation of Renewals 267 

Renewals 265 

Railway Accounts 102 

Railway Employees in the U S , Num 

her and Classification of 67 

Rates, Factors Affecting 556 

Real Estate Department, Organization 

of 46 

Receipts Accotints 102 

Relief Organizations — Insurance 87 

Reports (Part IV) 149 

Casualty Reports 169 

Coal jf^ounting Reports 161 

PreighvCar Interchange Reports 166 
Labor Accounting Reports 149 

Matenal Accounting Reports 153 ' 

Miscellaneous Accounting Reports 158 
Operating Reports 

Conducting Transportation De 
partment 184 



PAGE 

Maintenance of Equipment 

De 

partment 

177 

Maintenance of Way Department 17 i 

Revenue Accounting Reports 

194 

Road Facilities 

635 

Road Foreman of Ecjuipment 

6{ 

Road Service 

647 

Roadway Improvement 

629 

Routing of Freight 

412 

Runmng Repairs— Engines 

319 

Swings Associations 

79 

Schedules 

424 

Section Labor 

274 

Shop Operation 

346 

Signals 

^ 641 

Spacing of Terminals 

634 

Standardizing of Equipment 

367 

Station Agent 

60 

Station Master 

56 

Station Service 

613 

Switching 

514, 634 

Switch Tender 

69 

Taily Systems 

617 

Telegraph Opeiator 

61 

Tests, Department of 

51,663 

Ties 


Function of 

276 

Regulation of Renewals of 

269 

Time Tables 

424 

Tonnage Rating of Engines 492, 500, 550 

Track and Bridge Watchman 

6(> 

Track Defects 

277 

Track Foreman 

66 

Track Maintenance 

276 

Tractive Power of Engines 

600 

Traffic Department 


Freight 

653 

Passenger 

560 

Tram Dispatcher 

61 

Tram Resistances — giade, curvature, 

speed, temperature, etc 

496 

Tram Rules 

384 

Double track 

405 

Single track 

387 

Transportation (Chap IV, Part V) 

384 

Ti;gasury Department 

664 

Organization of 

23 

Wages and Working Hours 

94 

Watchmen, Bridge, Crossing 

ar'd 

Track 

66 

Yard Service 

634 



